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ABSTRACT
Detrital sediments between the Middle Kittanning and 
Lower Freeport coal beds in eastern Ohio comprise the middle 
50± feet of the Allegheny Group. These rocks consist of a 
brackish-marine facies which is overlain by and intertongued 
with plant-bearing shale and siltstone. The shale and silt­
stone grades upward into thin-bedded sandstones which are 
laterally replaced by "channel" sandstone.
The paleogeographic reconstruction of the Middle Kit­
tanning-Lower Freeport rocks is based on: areal and verti­
cal distribution of fossil fauna, gross spatial distribution 
of major grain size types, and gross anatomy, mineralogical, 
and textural properties of the "channel" sandstone.
The areal and vertical distribution of the brackish and 
marine rock types defines an elongate, northeast-southwest 
trending embayment which is 80 miles wide in eastern Ohio 
and narrows eastward into western Pennsylvania. Two major 
ecologic groups of brachiopods are recognized within the em­
bayment: a "normal" marine fauna of calcareous brachiopods
r
occurs in the northern part, and a brackish-water or 
restricted-marine fauna of phosphatic brachiopods is present 
in the southern part of the embayment. The southern limit 
of the brackish fauna presumably indicates the fresh-brack­
ish water interface near the strand.
Spatial distribution of major grain-size types
demonstrates that the "channel" sandstones on the southern 
(non-marine) side of the embayment are probably temporal 
equivalents of adjoining shale and siltstone. The northern 
(marine) portion of the embayment was filled initially by 
clay and silt before the "channel" sandstones were deposited.
The gross anatomy of the "channel" sandstones suggests 
a slightly sinuous fluvial system from the southeast pro­
grading northward towards the center of the embayment. The 
"channel" sandstones in the center of the embayment were 
probably formed by shifting distributary channels which were 
influenced by southwest lateral drift of the more rapid 
currents.
The mineralogical and textural characteristics of the 
"channel" sandstones indicate that the source terrane con­
sisted of high to moderate metamorphic rocks and some asso­
ciated granitic rocks. The source area for the Middle 
Kittanning-Lower Freeport sediments was presumably southeast 
of the outcrop area.
INTRODUCTION
The purpose of this study is to reconstruct the paleo­
geography of the rocks in the Middle Kittanning-Lower 
Freeport interval in eastern Ohio using the following cri­
teria: (1) vertical and areal extent of fossil fauna, (2)
description and spatial arrangements of genetic rock types,
(3) distribution, external morphology, and cross-bedding
*directions of "channel" sandstones, and (4) mineralogical 
and textural properties of "channel" sandstones.
The Middle Kittanning-Lower Freeport interval was 
specifically chosen for this study because it is widely 
distributed and very completely exposed by extensive strip 
mining of the Middle Kittanning coal bed. The stratigraphic 
interval, which is about 5 0 feet thick, comprises the middle 
portion of the Allegheny Group in eastern Ohio and crops out 
in a 2000-square-mile arcuate area along the western flank 
of the Pittsburgh-Huntingdon synclinorium (figure 1). In 
the south where the rocks dip eastward approximately 20 feet 
per mile, the outcrop is about 5 miles wide, whereas at the 
north, more gentle dips produce an outcrop area about 45 
miles wide.
Sedimentary environments of three chronologically
Channel is used in quotations because the sandstone does 
not entirely represent filling of a stream eroded channel 











Figure 1. The Allegheny outcrop along the flanks 
of Pittsburgh-Huntingdon synclinorium. Areas 
of study are indicated by blocks I (southern 
area), II (central area), and III (northern 
area).
distinct marine embayments of Allegheny age have been mapped 
in western Pennsylvania by Williams (1960) , Williams and 
Ferm (1964), and Ferm and Williams (1965). All of these 
marine embayments occupy linear areas which range from 125 
to 145 miles in length, 40 to 80 miles in width, and extend 
in east-west or northeast-southwest direction across the 
central part of the Appalachian Plateau in Pennsylvania and 
into eastern Ohio. The paleogeographic reconstruction of 
the youngest of these embayments in eastern Ohio (Washing- 
tonville, Stout and Lamborn, 1924) is the primary concern 
of this study.
STRATIGRAPHY
The Middle Kittanning-Lower Freeport interval includes 
all rocks from the base of the Middle Kittanning coal bed 
to the top of the Lower Freeport coal bed. The strati­
graphic interval (figure 2) comprises the following lithic 
components: the Middle Kittanning coal bed at the base,
the Washingtonville fossiliferous shale which grades verti­
cally into a plant-bearing sequence of shale and siltstone, 
and thin-bedded sandstones which grade downward into silt­
stone and laterally into "channel" sandstone. This "fill- 
in" sequence, fine-grained at the base and coarse-grained 
towards the top, is overlain by silty shale and underclay 
with some lenticular beds and nodules of fresh-water lime­
stone. The Lower Freeport coal bed defines the upper 
boundary of the interval.
Distribution of these lithic components, particularly 
the Washingtonville shale and "fill-in" sequence, leads to 
certain paleogeographic inferences about the overall pattern 
of deposition. The areal distribution of the Washington­
ville fossiliferous zone shows the form and defines the 
general land and sea relationships of the embayment. The 
areal and vertical distribution of the "fill-in" sediments 
provides information about relative depth of the deposi- 
tional area. The proportion of the "channel" sandstone with 
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defines those areas dominated by rapid current activity.
The Washingtonville Fossiliferous Zone
The major faunal assemblage of the Washingtonville can 
be divided into two ecologic groups - phosphatic and cal­
careous brachiopods. Phosphatic brachiopods (Lingula and 
Orbiculoidea), which occur in a black and dark gray fissile 
or platy shale and clay shale, 6 inches to 6 feet thick, 
are believed to represent brackish or restricted marine en­
vironments (Craig, 1952; Williams, 1960). This assemblage 
is distributed sparsely in the southern portion of the out­
crop area. Calcareous brachiopods including Chonetes,
Composita, Linoproductus, Marginifera, Mesolobus, and 
Spirifer have been regarded as characteristic of marine en­
vironment (Weller, 195 7; Williams, 196 0). This assemblage 
occurs in a gray silty shale, 10 to 15 feet thick and is 
widely distributed in the central and northern portions of 
the area.
Distribution of fossil faunas defines the limits of 
the Washingtonville marine embayment in Ohio. Its extension 
into western Pennsylvania is given by Williams (1960)
(figure 3). The embayment in western Pennsylvania is 
bounded on the north and south by rocks containing brackish- 
water or restricted-marine brachiopods. The central portion 
of the embayment is characterized by rocks containing marine 
brachiopods. In eastern Ohio, rocks containing brackish- 
•water or restricted-marine brachiopods border the southeast
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^  CALCAREOUS BRACHIOPODS
APPROXIMATE LIMITS OF OBSERVED OCCUR­
RENCES OF PHOSPHATIC BRACHIOPODS
APPROXIMATE LIMITS OF OBSERVED OCCUR­
RENCES OF CALCAREOUS BRACHIOPODSFigure 3. Distribution of brachiopod 
faunas in the Washingtonville shales APPROXIMATE LIMITS OF s t r a n d l in e
portion of the embayment, whereas marine brachiopods occur 
at the central portion and up to the northermost limit of 
the outcrop.
Eastern and western limits of the embayment are not 
precisely known. The eastern limit lies somewhere between 
the easternmost Middle Kittanning outcrop in western 
Pennsylvania and the Anthracite coal field of eastern 
Pennsylvania where no Allegheny marine beds have been found. 
The embayment reaches its maximum width at its western 
limit of outcrop in eastern Ohio suggesting that it may be 
continuous with one of the Desmoinesian marine units in the 
Illinois basin.
The "Fill-in1 Sequence
To facilitate description and to understand better the 
geographic distribution of rock types, the "fill-in" se­
quence of the Middle Kittanning-Lower Freeport interval can 
be divided into three areal facies based on (1) the thick­
ness of the stratigraphic interval, (2) proportion of the 
"channel" sandstone, (3) occurrence and continuity of fresh­
water limestone above the sandstone, and (4) characteristics 
of thickness and continuity of the Middle Kittanning and 
Lower Freeport coal beds.
Area I (Southern Area)
The "fill-in" between the Middle Kittanning-Lower Free­
port interval in this area (see figure 1) ranges from 15 to
80 feet thick. Detrital sediments are composed predomi­
nantly of "channel" sandstone directly overlying the Middle 
Kittanning coal bed with some laterally equivalent shale 
and siltstone (figures 4 and 5). In some localities, len­
ticular fresh-water limestone occurs above the "channel" 
sandstone. The thickness of the Middle Kittanning coal bed 
is very erratic, ranging from 10 feet to less than h inch 
within one half a mile. In some places the Middle Kittan­
ning splits into two coal seams; the lower seam maintains a 
uniform thickness of 2 to 3 feet and is separated by shale 
and siltstone 10 to 15 feet thick from the upper coal seam 
which is one foot thick. In this area the Lower Freeport 
coal bed is less persistent than the Middle Kittanning coal 
bed, locally thickening to 3 feet.
Area II (Central Area)
The "fill-in" sequence of the Middle Kittanning-Lower 
Freeport interval in the central area (figure 1), range 
from 40 to 105 feet thick (figure 6). As in AREA I, the 
"channel" sandstone is the most abundant rock type but the 
volume of the underlying and laterally equivalent shale and 
siltstone with interbedded sandstone has increased from 20% 
to 5 0% (figure 7). The fresh-water limestone above the 
"channel" sandstone and siltstone in AREA II is less abun­
dant and persistent than AREA I and AREA III. In this area, 
the Middle Kittanning coal maintains a uniform thickness of 
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Figure 4. Fence diagram showing distribution of detrital sediments 
of the Middle Kittanning-Lower Freeport interval in AREA I.
o
ITONE
Figure 5. Outcrop showing the massive "channel" sandstone in 
AREA I directly overlying a 3-foot thick Middle Kittanning 
coal bed. The sandstone is 25 feet thick and interfingers 
with a shale and siltstone sequence.
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Figure 6. Fence diagram showing distribution of 
detrital sediments in the Middle Kittanning- 
Lower Freeport interval in AREA II.
Figure 7. Outcrop of 80-foot thick Middle Kittanning-Lower- 
Freeport interval in AREA II. The "channel" sandstone is 
45 feet thick and overlies the shale and siltstone sequence. 
The Middle Kittanning coal is 2 feet thick and the Lower 
Freeport coal is 1 foot thick.
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detrital sediment. The Lower Freeport coal bed is somewhat 
erratic, in places attaining a maximum thickness of 2 feet 
and within 5 to 10 miles pinching out completely.
Area III (Northern Area)
In the northern area (figure 1), the "fill-in" sedi­
ments between the Middle Kittanning-Lower Freeport interval 
vary in thickness from 35 to 155 feet. As in other areas, 
"channel" sandstone, shale and siltstone with interbedded 
sandstones comprise the bulk of detrital sediments but in 
this area shale and siltstone generally underlie rather than 
laterally replace "channel" sandstone (see figures 8 and 9).
The volume of shale and siltstone has increased to more than
50% over their counterparts in the south. Few scattered 
fresh-water limestone nodules above the "channel" sandstone 
and siltstone are less persistent than those in the southern 
area. The Middle Kittanning coal bed maintains a uniform 
thickness of 3 to 4 feet and is not erratic like its south­
ern counterpart; The Lower Freeport coal bed attains an 
average thickness of 1 foot or less, although in the subsur­
face between the outcrop AREA III and the Ohio River the
coal attains a maximum thickness of 6 feet.
Inferences from Stratigraphic Data
The presence of a marine embayment and approximate 
location of its strandline have been established by distri­
bution of the Washingtonville fossiliferous zone overlying
1. MCARTHUR
2. ZANESVILLE 
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Figure 8. Fence diagram showing distribution of detrital 
sediments in the Middle Kittanning-Lower Freeport 
interval in AREA III.
i—*
Figure 9. Outcrop of a "channel" sandstone 85 feet thick 
in AREA III overlying a shale and siltstone sequence. 
The Middle Kittanning coal bed exposed at stripping 
level is 3 feet thick.
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the Middle Kittanning coal bed. Details of depositional 
processes within the embayment are inferred from variations 
in rock properties in each of the three geographic areas.
The southern area represents the landward and near­
shore portion of the embayment where up to 3 feet of 
brackish-water sediments were deposited above the Middle 
Kittanning peat swamp. The central area is located in a 
slightly more marine portion of the embayment where up to 
6 feet of fossil-bearing sediments overlie the Middle Kit­
tanning peat swamp. The northern area is probably located 
seaward from the other areas and is characterized by deposi­
tion of up to 15 feet of marine sediments above the Middle 
Kittanning peat.
The "fill-in" sediments, composed of shale at the base 
grading upward to siltstone with interbedded sandstones 
laterally replaced by "channel" sandstone, thicken from 
south to north. At numerous localities in the south the 
"fill-in" sediments are laterally discontinuous and attain 
thicknesses from 15 to 80 feet before they are overlain by 
underclay and the -Lower Freeport coal bed. The "fill-in" 
sediments in the north are more widespread and vary from 35 
to 155 feet thick before development of underclay and the 
Lower Freeport coal bed. If the underclay and Lower Free­
port coal bed show that the depositional interface had been 
built to the level at which vegetation takes root, then, 
since "fill-in" sediments in the south are both thin and 
laterally discontinuous, areas in which sediments were
18
deposited must have been shallow and small in area. In the 
north where "fill-in" sediments are thick and widespread, 
depositional areas must have been deep and broad. These 
inferences are substantiated by the faunas of the underly­
ing Washingtonville shales which show a seaward progression 
from south to north.
It is demonstrated in figure 10 that there are more 
sandstones in the south than in the north. This suggests 
that most of the silt and clay bypassed the southern area 
and was deposited farther north. In the south, siltstone 
and shale laterally replace sandstone bodies, whereas in the 
north, siltstone and shale usually underlie the sandstones. 
This suggests that the sandstones in the south were de­
posited as temporal equivalent of the shale and siltstone, 
whereas the northern'portion of the embayment was filled 
initially by clay and silt before sandstones were deposited.
19
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GROSS ANATOMY OF THE "CHANNEL" SANDSTONE
The study of gross anatomy of the "channel" sandstone 
involves description of external morphology, relationship 
of the thickness of the entire Middle Kittanning-Lower 
Freeport interval to the thickness of the "channel" sand­
stone, character of the "channel" sandstone boundary with 
respect to surrounding finer-grained rock types, and di­
rections of cross-bedding within the sandstone. The pur­
pose of the anatomical study is to determine the mode of 
deposition and origin of the currents that deposited the 
sediments.
Techniques for Anatomical Study
Across the entire area, 78 stratigraphic sections (see 
Appendix) were measured in the field and an additional 407 
unpublished stratigraphic sections and borehole records 
from Webb (1963), the Ohio Geological Survey, and unpub­
lished data of Zimmerman (1966) were used for stratigraphic 
control. The total of 485 stratigraphic sections and bore­
hole records provided an average of one stratigraphic sec­
tion per 4-square-mile area or a distance of 2 miles 
between stratigraphic sections.
External morphology is established by the thickness, 
width and length of "channel" sandstone bodies both from 
isolated outcrops which alone provide little information
20
about lateral continuity and from strip mine cuts which ex­
pose continuously the entire Middle Kittanning-Lower Free­
port interval for distances up to one mile. In the south, 
sediments between the Middle Kittanning and Lower Freeport 
coal beds have a high degree of lateral variability. In 
this area the "channel" sandstone extends as a continuously 
exposed single unit for distances up to one mile, but sec­
tions spaced 3 to 4 miles apart show that sandstones are 
not continuous over these distances. Therefore establish­
ment of sandstone morphology in the southern area required 
control spacing on the order of 1 to 2 miles. In the north, 
sediments of the Middle Kittanning-Lower Freeport interval 
demonstrate a lesser degree of lateral variability.
"Channel" sandstone extends as an identifiable body within 
a continuous stripping area of 2 miles, and isolated sec­
tions 2 to 3 miles apart over a continuous distance of 8 
miles show sandstone in every section. Thus, in the north, 
control spacing was extended to 2 to 3 miles. All strati­
graphic sections were assembled into three dimensional 
cross-sections (figures 4, 6 and 8) on which the maximum 
thickness, width and length of each sandstone body are 
measured directly or can be inferred from three-dimensional 
relationships.
The relationship of thickness of the Middle Kittanning- 
Lower Freeport interval and thickness of the "channel" 
sandstone was determined by linear regression, analysis of 
variance, and analysis of covariance. Linear regression is
a procedure to determine the>.linear relationship between 
thickness of the stratigraphic interval and thickness of 
the "channel" sandstone. Analysis of variance is used to 
test whether the amount of variation in the interval thick­
ness attributed to sandstone thickness is greater than un­
related or residual variation. Analysis of covariance is 
used to test whether the linear regressions of the three 
geographical areas are different.
The nature of the "channel" sandstone boundary with 
respect to surrounding finer-grained rock types was deter­
mined in the field and all were found to be laterally 
interfingering, with a partly erosional base and grada­
tional at the top.
Measurements of cross-bedding directions in the 
"channel" sandstones consist of 2 to 10 readings per out­
crop at 67 exposures totaling 216 observations (table 1).
Variations, in Gross Anatomy
Partial dimensions of nine "channel" sandstone bodies 
are as follows:
(1) 40 feet maximum thickness, 3 miles wide,
4+ miles long
(2) 60 feet maximum thickness, 6 miles (can be
either width or length)













Mean Azimuth Mean Dip Number of
3 18 12 3
14 63 10 3
23 315 10 3
32 . 327 19 3
34 3 6 3
45 23 5 3
49 231 4 2
53 67 15 4
54 358 11 3
70 146 15 2
71 22 5 3
8 356 14 10
15 340 5 3
22 231 14 4
24 110 9 3
25 72 13 4
26 30 15 3
27 250 2 i 3
3 263 5 3
13 320 11 4
14 5 13 4
16 355 4 ' 3
18 327 6 3
19 353 5 4
20 40 10 3
21 18 15 5
22 360 10 2
23 344 12 5
24 355 8 2
28 358 14 3
13 62 7 2
24 330 9 2
26 65 5 3
29 36 12 5
32 360 6 3
34 10 5 3
7 55 5 3
8 360 12 2
10 90 5 3
11 340 .6 3
12 313 18 4
13 71 21 3
24
Table 1 (continued)
Locality Mean Azimuth Mean Dip
Conesville 2 40 8
4 330 10
7 30 10





Frazeys- 10 296 11
burg 18 290 15
Coshocton 20 325 21
Newcomers- 19 267 12
town
Uhrichs- 14 203 12
ville
Navarre 29 243 12
30 280 10














































(4) 75 feet maximum thickness, 7+ miles wide,
13+ miles long
(5) 80 feet maximum thickness, 7 miles wide,
13.5 miles long
(6) 75 feet maximum thickness, 10+ miles wide,
19 miles long
(7) 80 feet maximum thickness, 9.5 miles wide,
15+ miles long
(8) 85 feet maximum thickness, 17.5+ miles wide,
20.5+ miles long
(9) 118 feet maximum thickness, 17 miles wide,
24+ miles long
The relationship of "channel" sandstone thickness and 
width is demonstrated in figure 11 by linear regression 
analysis which shows that thick "channel" sandstones are 
usually broader than thin "channel" sandstone bodies. The 
data further indicate that "channel" sandstones in the 
south are generally thin and narrow, whereas "channel" 
sandstones in the north are usually thick and broad.
The relationship between thickness of the stratigraphic 
interval and thickness of the "channel" sandstone is also 
analyzed by linear regression. The analysis (figures 12,
13 and 14, tables 2, 3 and 4) indicates that thickness of 
the Middle Kittanning-Lower Freeport interval is dependent 
on thickness of the "channel" sandstone, that is, strati­
graphic interval is usually expanded by development of 
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Table 2 
ANALYSIS OF VARIANCE 
THICKNESS OF INTERVAL VS. THICKNESS OF "CHANNEL" SANDSTONE
AREAS I & II
Source of Variation Degrees of 
Freedom












b (Sample regression coefficient) = .72
r ^  (Sample correlation coefficient) = .79 
«
r2 (Percent of sum of squares accounted for 
^  by thickness of the "channel" sandstone) = 62%
* Significant at .05 level, 93.55 > 6.96 = F Q5 with 1 and 88 degrees of freedom
There is a significant effect of thickness of the "channel" sandstone on thickness 
of the interval.
Table 3 
ANALYSIS OF VARIANCE 
THICKNESS OF INTERVAL VS. THICKNESS OF "CHANNEL" SANDSTONE
AREA III
Source of Variation Degrees of 
Freedom












b (Sample regression coefficient) = .63
r ^  (Sample correlation coefficient) = .72
r2 (Percent of sum of squares accounted for 
^  by thickness of the "channel" sandstone) = 52%
* Significant at .05 level, 40.00 > 7.82 = F Q5 with 1 and 24 degrees of freedom
There is a significant effect of thickness of the "channel" sandstone on thickness 
of the interval.
Table 4 
ANALYSIS OF COVARIANCE 
THICKNESS OF INTERVAL AND THICKNESS OF "CHANNEL" SANDSTONE





3 3 « 9
Regression v _2 dxy)2of I * Iy Coefficient MeanFreedom (b) DF £Y 2Zx Square(DF)
AREAS I & II 89 36,314.10 22,866.37 27,945.79 .72 88 13,547.23 153 .94











Common 121 61,697.01 41,055.64 49,807.97 .66 120 22,487.92 187.40
Adjusted means 1 13,523.45 13 ,523.45
Total 122 62,494.93 44,892.68 68,259.63 121 36,011.37
F =
F =
Mean square for regression coefficient 
Mean square between samples
112.85
438.71 = .257 with 1 & 119 DF 6.86 = F Q5 Not significant (Slopes of the 
regression lines are parallel)
Mean square for adjusted means 
Common mean square
13,523.45
187.40 = 72.16 with 1 & 120 DF 6.85 = F Q5 Signif­icant (Regression lines differ* 
in elevations)
Lower Freeport coal beds.
In the south, the relationship of stratigraphic inter­
val and "channel" sandstone thickness is shown in figure 12 
The analysis of variance summarized in table 2 demonstrates 
a significant effect of the thickness of "channel" sand­
stone on the thickness of the stratigraphic interval in 
which 62% of interval thickness variation is attributed to 
the thickness of the sandstone. A similar relationship in 
the north is shown in figure 13 and the analysis of vari­
ance from these data on table 3 shows that 52% of the 
variation in thickness of. the stratigraphic interval is at­
tributed to the thickness of the "channel" sandstone. Thus 
not only is there a close relationship between strati­
graphic interval and "channel" sandstone thickness in the 
north, but the relationship may be closer in the south than 
in the north. In order to evaluate this possibility a 
covariance analysis of the two geographical areas was made 
(see table 4 and figure 14). This analysis shows that al­
though overall thickness of the stratigraphic interval in 
the north is greater than in the south, relationship of 
stratigraphic interval and "channel" sandstone thickness 
does not differ significantly between the two areas.
Cross-bedding directions in the "channel" sandstones 
at 67 localities are shown in figure 15 and on table 1. 
Within the geographical areas cross-bedding directions show 
variance of 20° in AREA I, 49° in AREA II, and 46° in 
AREA III. Thus, variation in cross-bedding directions is
34
N=38
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smaller in AREA I than in AREAS II and III in which varia­




= Larger mean square (variation 
in cross-bedding directions 
for the geographical area 
having the lesser number of 
degrees of freedom)
= Smaller mean square (varia­
tion in cross-bedding direc­
tions for the geographical 
area having the greater num­
ber of degrees of freedom)
For AREAS I and II:
F = 2.45 with 61 and 115 DF (Significant 
at .05 level)
For AREAS II and III:
F = 0.94 with 38 and 61 DF (Not signifi­
cant at .05 level)
Grand means of cross-bedding directions within gepgraphical 
areas show azimuths of 15° in AREA I, 356° in AREA II, and 
224° in AREA III indicating a very close similarity of 
cross-bedding directions in AREA I and II (Northeast and 





table 5). Chi-square tests summarized on table 6 show no 
significant difference in cross-bedding directions between 
AREAS I and II/ but grouped AREAS I and II, and AREA III 
differ significantly. Differences in variance, shown by F 
ratios above are apparently not detectable by chi-square.
Genetic Interpretations Based on Gross Anatomy
Variations in anatomical characteristics of the 
"channel" sandstone seem to be grouped by geographical 
areas (see table 7). It is believed that their character­
istics reflect variation in the mode of sandstone deposi­
tion .
In the south, coarse detritus was deposited in narrow 
channels and a relatively small amount of finer-grained 
sediments was deposited on inter-channel or floodplain 
areas. That these fine-grained sediments were more readily 
compacted than the sandstone is shown by the regression 
analysis between stratigraphic interval and "channel" sand­
stone thickness. That this compaction occurred before 
deposition of Lower Freeport coal is shown by thick accumu­
lation of Freeport sediments directly overlying fine-grained 
sediments of the Middle Kittanning-Lower Freeport interval 
and relatively thin Freeport sediments where the underlying 
deposits are sand (see figure 16).
In the north, coarse detritus probably was deposited 
in interconnected, broad or rapidly shifting channels.




AREA I 0-40° 41-80° 81-120 °121-•16 0° 161- 200 °201-•240°241-280 °281-320 °321-360 O
Zaleski Quad. 13 4 0 3 0 0 2 4 6
Logan Quad. 4 5 3 0 3 1 3 0 11
New Lexington Quad. 13 2 0 1 0 0 0 2 21
Zanesville Quad. 3 4 1 0 0 0 0 0 7
TOTAL 33 15 4 4 3 1 5 6 45 116
PER CENT 29 13 3.5 3. 5 2. 6 0. 9 4.3 5 .2 38 100
AREA II
Philo Quad. 0 5 5 0 0 0 0 1 7
Conesvilie Quad. 12 8 0 0 0 0 6 2 5
Frazeysburg Quad. 0 1 2 ; 1 0 0 0 2 0
Coshocton Quad. 0 0 0 0 0 0 1 1 3
TOTAL 12 14 7 1 0 0 7 6 15 62
PER CENT 19.7 23.1 10.5 1.6 0 0 10.5 9.2 24.6 100
AREA III
Newcomerstown Quad. 0 0 0 0 0 0 2 0 0
Uhrichsville Quad. 0 0 0 0 1 3 0 0 0 .
Navarre Quad. 0 0 0 1 0 3 2 2 0
Dover Quad. 0 1 1 0 5 6 6 3 0
Carrollton Quad. 0 0 0 0 0 0 0 2 0
TOTAL 0 1 1 1 6 12 10 7 0 38
PER CENT 0 2.6 2.6 2. 6 15. 8 31. 7 26 .3 18.4 0 100
Table 6
INDIVIDUAL CHI-SQUARE VALUES ARISING 
FROM DIFFERENCES IN CROSS-BEDDING DIRECTIONS 
BETWEEN GEOGRAPHICAL AREAS
Class Interval (Azimuth)
0 1 o 0 41-80° 81-120° 121-160° 161-200° 201-240° 241-280° 281-320° 321-360°
+ + + + — — — — +
AREAS I & II 1.68 0.75 0.12 0.001 2.62 8.79 2.05 0.83 2 .27
- + + + +
AREA III 7.90 3.48 0.57 0 12.10 40.91 9 .54 4.15 10.50
2Xm(~m7>T = 80.81 with 8 degrees of freedom iUlAJLi
Significant at .05 level
0 1 O 0 H 1 00 o o 81-120° 121-160° 161-200° 201-240° 241-280° 281-320° 321-360°
+ — _ + + + — — +
AREA I 0.46 0.80 1.42 0.20 0.63 0.22 1.00 0.40 0.88
+ + _ __ + + _
AREA II 0.87 1.49 2.68 0.28 1.00 0.35 1.86 0.76 1.65
2XTOt a l = 16,85 wlth 8 degrees of freedom 
Not significant at .05 level
Note: Plus and minus signs indicate whether the x f°r that block results 
from the observed frequencies being greater (+) or lesser (-) than 
the expected frequencies.
Table 7














1) 40 ft. 3 mi. 4+ m i . 62% of the All have ero- Variation be­
2) 60 ft. 6 mi. (can be variation in sional base, tween outcrops
width or length) thickness of interfinger- is small (Std.
3) 70 ft. 5 m i . 12+ m i . Narrow the interval ing lateral deviation 20°).
4) 75 ft. 7+ m i . 13+ m i . is due to boundary , and Average direc­
5) 80 ft. 7 mi. 13.5 mi. thickness of gradational tion 15 °
"channel" ss. upper boundary
6) 75 ft. 10+ mi
AREA II
19 m i .
7) 80 ft. 9.5 mi. 15+ mi.
Brohd * (Ditto) (Ditto)
Variation be­
tween outcrops 




8) 85 ft. 17.5+ mi. 20.5+ mi.
AREA III
9) 118 ft. 17 mi. 20.5 mi.
51% of the 
variation in 
thickness of 
Broader the interval 
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channel areas and fine-grained inter-channel deposits are 
poorly defined (see figure 17).
Cross-bedding reflects the flow direction of the more 
rapid currents which presumably carried and deposited 
coarse detritus. Cross-bedding directions in the south 
vary less than those in the north, suggesting that flow 
directions in the south are more nearly unidirectional and 
become more irregular towards the north. Furthermore, a 
general change in flow direction from northwestward in the 
southern landward edge to southwestward at the northern 
portion suggests that rapid current flow proceeded in a 
northwest direction from the source towards the center of 
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^2S7 WASHINGTONVILLE MARINE ZONE
PETROGRAPHIC PROPERTIES OF THE "CHANNEL" SANDSTONE
Petrographic study of the "channel" sandstone included 
determination of mineral composition, grain size and sort­
ing. The purpose of the petrographic study is to determine 
the degree to which variation in mineral composition 
reflects the character of the source area and environment 
of deposition, and how the sediments were modified by 
processes within the area of deposition.
Methods of Mineralogical and Textural Study
A total of 26 "channel" sandstone samples were col­
lected from several outcrops representing each geographical
\ »
area. Since grain size is known to be related to mineral 
composition, two sandstone samples - one coarse and another 
fine - were collected at each outcrop, thereby reducing pos­
sible grain-size effects to the smallest geographic level 
of the design. '
Quantitative estimates of mineral composition, grain 
size, and sorting were determined from 26 thin sections 
using point-count and sampling techniques of Chayes (1949) 
as modified by Rosenfeld, Jacobsen and Ferm (1953).
So that orthoclase could be distinguished easily from 
quartz, all thin sections were stained with sodium 
cobaltinitrite (Chayes, 1952).
Analysis of grain size is based upon measurement of
43
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apparent long axes of quartz because quartz is the most 
common and easily measured constituent and because trial 
measurements showed the size distribution of quartz to be 
similar to the size distribution of the other constituents. 
Thus, in this study, grain size of the "channel" sandstone 
is actually quartz grain size. Twenty-two apparent long 
axes of quartz grains were measured per thin section since 
trial measurements showed very little variation of average 
grain size after this number of grains has been measured. 
Grain size and sorting based on these measurements are 
shown in table 8.
Mineral Composition
Major mineral constituents include quartz, orthoclase, 
plagioclase, microcline, and mica flakes or aggregates of 
muscovite, biotite, and chlorite (see figures 18 and 19). 
Figures 20 and 21 show the common occurrence of coarse 
micas as micaceous rock fragments. The analysis of acces­
sory mineral constituents consisted of qualitative descrip­
tions of non-opaque heavy minerals of which zircon and 
tourmaline are the most abundant, and rutile, garnet and 
staurolite are less common (see figures 22 and 23).
The proportional abundance of major mineral constit­
uents was determined by two types of quantitative estimates 
made on each thin section. First, 100 points were counted 
on the basis of quartz versus "others", "others" including 
mainly feldspar, micas and accessory minerals. Then, a
Table 8 











Sorting (Phi) Mean Grain 
Size





2035 3.01 0.37 0.62
2042 2.20 0 .42 0 .54
2033 2.65 0 .46 0 .58
2037 3.17 0 .50 0.64
2031 2.28 0.76 0 .55
2032 2.52 0.60 0.57
2200 2.98 0.74 0.61
2201 1.87 0.68 0.50
2.58 0 .62
2291 1.61 0.64 0.48
2292 1.42 0.42 0.45
2029 1.96 0.59 0.51
2030 2.83 0.44 0.60
2293 2.26 0.50 0.54
2294 1.85 : 0.49 0.50
2190 1.50 0.57 0.46
2191 0.41 0.29 0.35
2295 1.98 0.62 0.51
2296 1.03 0.33 0.41
2297 1.39 0.51 0.45
2298 1.62 0.34 0.47
2299 1.65 0.44 0.48





Figure 18. Photomicrograph showing quartz (Q), orthoclase 
(Or), plagioclase (P), micaceous rock fragment (MRF) , 
and phyliite (Ph) grains in "channel" sandstone at the 





Figure 19. Photomicrograph showing quartz (Q), orthoclase 
(Or), microcline (M) , micaceous rock fragment (MRF), and 
phyliite (Ph) grains in "channel" sandstone at the north 
(TS 2190).
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Figure 20. Photomicrpgraph (plane polarized light) showing 
coarse muscovite and biotite aggregates described as mi­




Figure 21. Photomicrograph (crossed nicols) showing coarse 
muscovite and biotite aggregates described as micaceous 
rock fragments in "channel" sandstone (TS 2029) .
Figure 22. Photomicrograph showing tourmaline (T), zircon 
(Z), rutile (R), and staurolite (S) non-opaque heavy 





Figure 23. Photomicrograph showing garnet (G) and tour­
maline (T) non-opaque heavy mineral grains in "channel" 
sandstone (TS 2031).
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second count of 100 points was made of non-quartz particles 
as feldspar (all varieties) versus micas (all varieties). 
Table 9 summarizes these point counts of 26 thin sections.
Statistical Analyses of Mineral Composition Data
Variations in mineral composition are statistically 
analyzed to determine whether variations of feldspar, mica 
and quartz proportions are related to grain size or geo­
graphic distribution. Initial tests utilized only the pre­
sumably more sensitive feldspar and mica varieties within a 
geographic hierarchical array in which the "Between thin 
section" term is, in fact, the grain size effect (see table 
10) . This test shows that variation in mineral composition 
is small within thin sections compared to -large variation 
between fine- and coarse-grained sandstones within outcrops, 
as well as between outcrops and between geographical areas.
F tests further indicate that variation in mineral composi­
tion is larger between fine- and coarse-grained sandstones 
within outcrops than the variation between outcrops and 
between geographical areas.
Because of the possible effects of misidentification 
among a large number of categories and small frequencies in 
some categories, a second series of tests were made on a 
threefold grouping of feldspar, muscovite, and biotite- 
chlorite (see table 11). Chi-squares indicate results 
similar to the preceding tests; the major variation is 



























































































Muscovite Biotite-Chlorite h  
Flake Aggregate Flake Aggregate J3
oEH
28 10 5 24 100
30 4 14 31 100
22 6 16 32 100
24 9 18 26 100
14 11 20 35 100
26 7 25 21 100
35 8 16 24 100
22 12 11 27 100
16 38 0 4 100
16 30 4 2 100
24 4 31 37 100
5 5 13 59 100
37 14 23 24 100
39 23 6 28 100
29 13 20 30 100
29 21 12 34 100
26 4 22 18 100
11 6 16 32 100
25 6 34 17 100
20 7 14 32 100
22 5 27 20 100
4 8 4 21 100
4 14 5 23 100
16 8 10 21 100
24 17 16 19 100
23 7 27 23 100
Table 10
ANALYSIS OF VARIANCE
COMPARISON OF VARIATION BETWEEN HIERARCHICAL LEVELS
Orthoclase, Plagioclase-Microcline, Muscovite Flakes and Aggregates, 




Between outcrops within 
geographical area




Between halves of thin 
sections within thin 

























Not significant at .05 level 





Between outcrops within 
geographical area
Between thin sections 
within outcrop within 
geographical area
Between halves of thin 
sections within thin 




COMPARISON OF VARIATION BETWEEN HIERARCHICAL LEVELS























NS = Not significant at .05 level 




and meaningful geographic evaluation of mineral composition 
must exclude the grain-size effect.
Variations in Mineral Composition 
Exclusive of the Grain Size Effect
In order to determine the amount of variation in min­
eral components which can. be attributed to variation in 
grain size, linear regression and analysis of variance 
tests were made on grain size versus feldspar and grain 
size versus quartz proportions.
The regression analysis shown in figure 24 shows that 
coarser-grained sandstones tend to be more feldspathic than 
finer-grained ones. The analysis of variance summarized in 
table 12 shows, first, that the relationship is significant 
and second, that 72% of the total variation of feldspar per­
centage can be attributed to grain size. To determine 
whether the remaining 2 8% of feldspar variation was related 
to geographic position, corrected values for feldspar were 
obtained in the following way and reanalyzed by analysis of 
variance:
where: Y = a + b (x^)
= 29.13 - 18.51 (x±)
where: y = corrected feldspar content 
y^ = given feldspar content 
Y = predicted feldspar content
x^ = given mean grain size expressed in phi unit 
a = constant






















PHI (MEAN GRAIN SIZE)
(QTZ APPARENT LONG AXIS)
F ig u re 24. Regression o f  fe ld sp ar c o n te n t on g ra in  size
Table 12
ANALYSIS OF VARIANCE
FELDSPAR VS. GRAIN SIZE
Source of Variation Degrees of 
Freedom












b (Sample regression coefficient) = -18.507
r ^  (Sample correlation coefficient) = -.8549
r2 (Percent of sum of squares accounted for
by grain size) = 72%
* Significant at .05 level, 53.93 > 8.10 = F q ,- with 1 and 20 degrees of freedom
There is a significant effect of grain size on feldspar content.
U1U1
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The results show a significant variation between outcrops 
within geographical areas but not between geographical 
areas (see table 13). Visual examination of the data sug­
gests that within geographical areas, corrected feldspar 
proportion may be related to up- or down-dip position but 
not to any known or hypothesized paleogeographic aspect.
The behavior of quartz, the most abundant constituent, 
with respect to grain size is indicated by linear regres­
sion on figure 25. As may be expected coarser-grained 
sandstones tend to be more quartzose than finer-grained 
ones. Table 14 shows that the relationship is significant 
and that 70% of the total variation of quartz can be attri­
buted to grain size. Analysis of variance for grain-size- 
corrected quartz content (table 15) shows that quartz 
content does not vary significantly between outcrops and 
between geographical areas.
The preceding analysis demonstrates a remarkable 
"homogeneity" of quartz content throughout the area of depo­
sition. Apparently, the mode of deposition for the coarse 
detritus is a continuous system with little or no effect by 
any factor except the size of particles that could be trans­
ported. However, the very low quartz content throughout 
suggests little reworking of the detritus.
Statistical Analyses of Grain Size Data
Characteristics of interdependence of textural proper­
ties of mean size and sorting in "channel" sandstones are
Table 13
ANALYSIS OF VARIANCE
FELDSPAR CONTENT CORRECTED FOR GRAIN SIZE
Source of Variation Degrees of Freedom
Sum of Squares Mean Square
Between geographical 
areas
Between outcrops within 
geographical area
Between thin sections 











Total 21 1,346 .24
NS = Not significant at .05 level 
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QUARTZ VS. GRAIN SIZE
Source of Variation . Degrees of Sum of Squares Mean Square F
Freedom
Regression (SSR) 1 295.72 295.72
47.00*
Deviation from 20 123.24 6.16
regression
Total 21 418.96
b (Sample regression coefficient) = -6.65
r ^  (Sample correlation coefficient) = -.8402
r2 (Percent of sum of squares accounted for 
^  by grain size) = 70%
* Significant at .05 level, 47.00 > 8.10 = F g,. with 1 and 20 degrees of freedom





QUARTZ CONTENT CORRECTED FOR GRAIN SIZE




Between outcrops within 8
geographical area
Between thin sections 11
within outcrop within 
geographical area
Total 21 204.09
NS = Not significant at .05 level
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illustrated by linear regression (figure 26). The analysis 
suggests that sorting is related to grain size and coarser- 
grained sandstones appear to be better sorted than finer- 
grained ones. Table 16 illustrates the effect of mean 
grain size on sorting of the sandstone and analysis of 
variance of sorting corrected for grain size across geo­
graphic areas is shown on table 17. These latter data 
indicate that although sedimentary processes produced grain 
size differences across the depositional area, the processes 
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GRAIN SIZE VS. SORTING






* Significant at .05 level, 5.00 > 4.35 = F Q5 with 1 and 20 degrees of freedom
There is a significant effect of grain size on sorting of the "channel" sandstone.
Table 17
ANALYSIS OF VARIANCE
SORTING OF SANDSTONES CORRECTED FOR GRAIN SIZE
Source of Variation ' Degrees of 
Freedom
Sum of Squares Mean Square
Between geographical 
areas
Between outcrops within 
geographical area
Between thin sections 











NS = Not significant at .05 level







Paleogeographic reconstruction of the Middle 
Kittanning-Lower Freeport rocks in eastern Ohio includes 
inferences about the composition and location of source 
area, character and location of the area of deposition, and 
mode of deposition. These inferences are derived from 
areal and stratigraphic distribution of fossil fauna, from 
gross spatial distribution of coarse- and fine-grained 
rocks, and from detailed study of gross anatomy and mineral- 
ogical and textural properties of the "channel" sandstone.
On the basis of these criteria, it is possible to summarize 
the depositional history of the Middle Kittanning-Lower 
Freeport rocks as follows.
The presence of a marine embayment extending across 
eastern Ohio and western Pennsylvania about the middle of 
Allegheny time is recorded by the Washingtonville fossilif- 
erous zone. The borders of the embayment are defined by 
the interface of brackish-water or marine fossil-bearing 
rocks and rocks lacking invertebrate fossils. The delinea­
tion of the shoreline across eastern Ohio and western 
Pennsylvania portrays a northeast-southwest trending, elon­
gate embayment which is open on the western side. The em­
bayment is approximately 210 miles long and varies in width 




The phosphatic and calcareous brachiopods within the 
Washingtonville are believed to reflect differences in 
salinity of water in the embayment. In the central part of 
the embayment up to 15 feet of silty shale contain marine 
calcareous brachiopods presumably indicative of "normal" 
salinity, whereas farther landward 6 feet of platy or clay 
shale containing phosphatic brachiopods are assumed to 
reflect brackish or restricted marine habitats. The fine 
grain size of these brachiopod-bearing shales indicates a 
soft, muddy substrate.
A rough estimate of depth of the embayment is indi­
cated by the thickness of the "fill-in" sequence between the 
Middle Kittanning and Lower Freeport coal beds which in­
creases from about 45 feet in the south to 100 feet in the 
north.
The first recorded event in the accumulation of the 
Middle Kittanning-Lower Freeport sediments is the formation 
of a peat swamp now represented by the Middle Kittanning 
coal bed. The formation of the coal was not necessarily 
contemporaneous throughout the embayment since peat swamps 
on the northern (marine) side may have been formed earlier 
than those on the southern (non-marine) side. That swamp 
conditions could have existed longer in the south than in 
the north is suggested by a greater thickness of coal in 
the south. Considerable irregularity in the floor of these 
southern peat swamps in the south is suggested by thicken­
ing and thinning of the coal bed. In addition, periodical
67
influx of fine detritus over the southern swamp areas is 
indicated by coal splitting. In contrast, peat swamps in 
the north were formed on more regular surfaces and the lack 
of parting and uniform thickness of the coal indicates lack 
of any significant introduction of detritus.
The process of basin fill is believed to be indicated 
by proportional amounts, vertical and lateral distribution 
of major grain-size types and relationships of anatomical 
properties of the "channel" sandstone. The large propor­
tion of "channel" sandstones in the south suggests that 
silt.and clay bypassed the area and was transported farther 
north in the embayment. On the southern (non-marine) side, 
"channel" sandstones were deposited directly on peat swamp 
areas with some finer-grained detrital sediments were 
mostly distributed on inter-channel areas. That the chan­
nels in the south were relatively confined is indicated by 
the narrow width of many of the sandstone bodies. Small 
variance of cross-bedding directions indicates that these 
locally scoured channels were portions of a nearly straight 
or slightly sinuous fluvial system.
The northern portion of the embayment was initially 
filled by finer-grained detrital sediments before "channel" 
sandstones were deposited. That these sandstones were prob­
ably deposited beyond the area of well-developed channels, 
perhaps near distributary mouths, is suggested by their 
broad extent and diverse cross-bedding directions.
The general mode of Middle Kittanning-Lower Freeport
deposition consisted of a northward prograding fluvial 
system portrayed in figure 27. The southern portion of the 
fluvial system is relatively nearshore and is characterized 
by several distinct courses separated by inter-distributary 
deposits. Farther north, lateral merging of sandstones may 
indicate widespread distribution of coarser materials by 
lateral shifting of short-lived distributary channels near 
the delta front. The change in cross-bedding direction 
from northwest to southwest suggests lateral drift on the 
delta front.
The overall pattern of sediment distribution, transport 
directions of sediments, distribution of environments, and 
location of the area of deposition collectively indicates 
that the major source area for the detrital sediments lies 
to the southeast. Some of the detrital sediments may have 
been transported from the north but no evidence was found 
to support this hypothesis. The source terrane was appar­
ently not distant, since physically weak micaceous metamor- 
phic rock fragments are abundant in the sands. Muscovite- 
chlorite and muscovite-biotite composition of micaceous 
rock fragments and the presence of garnet and staurolite in 
the heavy mineral assemblage suggests that the source area 
was composed principally of high to moderate metamorphic 
rocks. The presence of orthoclase further suggests that 
granitic or gneissic rocks were probably present in the 
source terrane.
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Freeport basin fill comprised overtopping of the fluvial 
sediments by scattered lacustrine, fresh-water, brackish- 
water, soil and peat-swamp environments now represented by 
limestone, fine detritus with plant remains, underclay and 
coal of the Lower Freeport portion of the stratigraphic 
interval.
Formation of peat swamps now represented by the Lower 
Freeport coal bed was the final sedimentary episode in the 
accumulation of the Middle Kittanning-Lower Freeport rocks. 
Peat swamps were sporadically developed over the fluvial 
detrital wedge, however they were best developed on the 
marginal or lower coastal areas in the southern and north­
east portions of the embayment in Ohio.
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Stratigraphic Source of Plotted Sections
Section No.
1 Ohio Geological Survey Bulletin 57 P- 4472 Ohio Geological Survey Bulletin 57 P- 5423 Ohio Geological Survey Bulletin 57 P- 5624 Ohio Geological Survey Bulletin 57 P- 5655 Ohio Geological Survey Bulletin 57 P- 5776 Ohio Geological Survey Bulletin 57 P- 5787 Ohio Geological Survey Bulletin 57 P. 5848 Ohio Geological Survey Bulletin 57 P- 5859 Ohio Geological Survey Bulletin 57 P- 55410 Ohio Geological Survey Bulletin 57 P- 55711 Ohio Geological Survey Bulletin 57 P- 55812 Ohio Geological Survey Bulletin 57 P- 56113 Ohio Geological Survey Bulletin 57 P- 56814 Ohio Geological Survey Bulletin 57 P- 57515 Ohio Geological Survey Bulletin 57 P* 58716 Ohio Geological Survey file number 6764
17 Ohio Geological Survey file number 6770
18 Ohio Geological Survey file number 7425
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ATHENS # 19
Location: Athens County, Ohio, York Township, S E k ,  Section
29, on a road cut approximately 2 miles northeast 
of Kimberly.
Top of Section:
15.00’ Sandstone, medium grain, gray, cross-bedded.
11.00 Shale, dark gray to black, carbonaceous, well
bedded, very fossiliferous with phosphatic 
and calcareous brachiopods (Dorr Run).
3.60 Shale, gray, well bedded, very fossiliferous with
phosphatic and calcareous brachiopods (Dorr 
Run) .
0.45 Shale, coaly.
1.10 Coal 30% vitrain
0.40 Shale, coaly.
0.70 Coal 40% vitrain
0.45 Shale, coaly.
4.00 Clay, light gray.
0.80 Limestone, dark gray, freshwater.
13.45 Siltstone, sandy at the base, light gray, well
bedded.










Source of Plotted Sections
Ohio Geological Survey Bulletin 53, p. 70
Ohio Geological Survey Bulletin 53, p. 193
Ohio Geological Survey Bulletin 53, p. 161
Ohio Geological Survey file number 1653
Ohio Geological Survey file number 509 
Ohio Geological Survey file number 521
78
CONESVILLE # 7
Location: Coshocton County, Ohio, Virginia Township, SE^,
Section 12, in abandoned strip mine 2 miles 
northwest of Adams Mill.
Top of Section:
20.00' Sandstone, medium grain, light gray, cross-bedded.
2.00 Conglomerate, reddish-brown, ironstone pebbles.
19.00 Siltstone, sandy, gray, well bedded, plant debris,
21.00 Siltstone, gray, ironstone pebbles, well bedded,
plant debris.
6.20 Shale, silty, black, carbonaceous, ironstone
pebbles, well bedded, very fossiliferous 
with calcareous brachiopods (Washington- 
ville).
1.00 Coal 45% vitrain (partly covered).
CONESVILLE # 8
Location: Muskingum County, Ohio Monroe Township, SE%,
Section 13, in abandoned strip mine approximately 
.8 mile southwest of Ostego.
Top of Section:
25.00' Sandstone, medium grain, light gray, cross-bedded.
25.00 Clay shale, gray, ironstone pebbles, well bedded,
very fossiliferous at the lower 6 feet with
calcareous brachiopods (Washingtonville).
2.00 Coal 40% vitrain
CONESVILLE # 9
Location: Coshocton County, Ohio, Franklin Township, NE%,
Section 20, in abandoned strip mine approximately 
1 mile northeast of Wills Creek.
Top of Section:
80.00' Sandstone, medium grain, light gray, cross-bedded.
2.00 Conglomerate, reddish-brown, ironstone pebbles.
17.00 Clay.shale, gray, ironstone pebbles, well bedded,
plant debris.
6.00 Shale, silty, black, carbonaceous, ironstone
pebbles, well bedded, very fossiliferous 
with calcareous brachiopods (Washington­
ville) .
2.00 Coal 45% vitrain
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CONESVILLE # 10
Location: Coshocton County, Ohio, Linton Township, NE%,
Section 6, in an active strip mine of Simco 
Peabody Coal Co.
Top of Section:
50.001 Sandstone, medium grain, light gray, cross-bedded,
32.00 Siltstone, gray, ironstone pebbles, well bedded,
plant remains.
6.00 Clay shale, dark gray, ironstone pebbles, well
bedded, sparsely fossiliferous with calcar­
eous brachiopods (Washingtonville).
2.00 Shale, silty, black, carbonaceous, well bedded,
very fossiliferous with calcareous brachio­
pods (Washingtonville) .
0.20 Clay, dark gray, plant debris.
0.40 Coal 50% vitrain
0.50 Shale, coaly
2.30 Coal 40% vitrain
CONESVILLE # 11
Location: Coshocton County, Ohio, Virginia Township, SE%,
Section 3, in a strip mine near Willowbrook.
Top of Section:
40.00' Sandstone, medium grain, light gray, cross-bedded,
25.00 Siltstone, gray, ironstone pebbles, well bedded,
plant remains.
11.00 Clay shale, gray, well bedded, ironstone pebbles.
1.45 Shale, silty, black, carbonaceous, well bedded,
fossiliferous with calcareous brachiopods 
(Washingtonville).
2.00 Coal 40% vitrain
CONESVILLE # 12
Location: Coshocton County, Ohio, Jackson Township, NW%,
Section 23, in abandoned strip mine.
Top of Section:
6.00' Sandstone, medium grain, silty, light gray,
cross-bedded.
6.00 Siltstone, gray, ironstone pebbles, well bedded,
plant remains.
20.00 Clay shale, gray, well bedded, ironstone pebbles.
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# 12 (continued)
2.001 Shale, black, carbonaceous, well bedded, very
fossiliferous with calcareous brachiopods 
(Washingtonville).
0.55 Coal 30% vitrain
0.10 Shale, coaly
3.40 Coal 40% vitrain
2.40 Clay, light gray
1.55 Sandstone, medium grain, quartzose, light gray,
massive.
1.00 Siltstone, sandy, light gray, well bedded.
16.00 Siltstone, gray, well bedded.
3.0 0 Flint, light gray, dense.
5.00 Clay, light gray
CONESVILLE # 13
Location: Muskingum County, Ohio, Washington Township
(unsurveyed military land), on a road cut which 
leads to a strip mine.
Top of Section:
4.001 Sandstone, medium grain, light gray, massive.
25.00 Siltstone, gray, ironstone pebbles, well bedded.
6.00 Shale, silty, black, carbonaceous, well bedded,
fossiliferous with calcareous brachiopods 
(Washingtonville).
2.00 Coal 50% vitrain
1.00 Clay, light gray
3.00 .Clay shale, gray, well bedded.
2.00 Siltstone, light gray, well bedded.
5.0 0 Sandstone, medium grain, light gray, massive.
12.00 Covered, probably sandstone.




Stratigraphic Source of Plotted Sections
Section No.
1 Ohio Geological Survey Bulletin 53, P- 137
2 Ohio Geological Survey Bulletin 53, P- 184
3 Ohio Geological Survey Bulletin 53, P- 153
4 Ohio Geological Survey file number 13211
5 Ohio Geological Survey file number 770
6 Ohio Geological Survey file number 762
7 Ohio Geological Survey file number 765
8 Ohio Geological Survey file number 754
9 Ohio Geological Survey file number 740
10 Ohio Geological Survey file number 710
11 Ohio Geological Survey Bulletin 21, P- 155
12 Ohio Geological Survey file number 747
13 Ohio Geological Survey file number 409
14 Ohio Geological Survey file number 407
15 Ohio Geological Survey file number 461
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FRAZEYSBURG # 16
Location: Muskingum County, Ohio, Muskingum Township, NW%,
Section 20, in a gully of Muskingum 307 and con­
tinued to an abandoned strip mine.
Top of Section:
15.00' Clay shale, light gray, well bedded.
10.00 Siltstone, gray, well bedded.
11.00 Clay shale, gray, well bedded.
0.45 Cannel coal, fossiliferous with calcareous
brachiopods (Washingtonville) .
2.00 Coal 40% vitrain
27.00 Covered
0.80 Limestone, gray, sandy, dense, freshwater.
20.00 Sandstone, medium grain, light gray, massive.
10.00 Siltstone, gray, ironstone pebbles, well bedded.
5.00 Clay shale, gray, ironstone pebbles, well bedded.
20.00 Clay shale, partly covered.
3.30 Limestone, light gray, dense, very fossiliferous
with crinoid stems and calcareous brachio­
pods (Putnam Hill).
FRAZEYSBURG # 17
Location: Muskingum County, Ohio, Jackson Township, NW%,
SW%, Section 22, in the gully of Muskingum 545 
approximately 1.25 miles southwest of Frazeysburg.
Top of Section:
15.00' Siltstone, partly covered.
21.00 Siltstone, light gray, well bedded.
17.00 Covered
0.45 Limestone, dark gray, dense, very fossiliferous
with crinoid stems and calcareous brachio­
pods (Putnam Hill).
7.00 Clay, silty, light gray.
8.00 Sandstone, medium grain, light gray, massive.
7.00 Covered
24.00 Sandstone, medium grain, gray, massive.
3.45 Covered
1.45 Coal blossom, badly weathered.
2.00 Clay, light gray
10.00 Covered
4.00 Limestone, dark gray, dense, very fossiliferous




Location: Muskingum County, Ohio, Cass Township, SE%,
Section 12, on a road cut of Muskingum 80 
approximately .85 mile southwest of Dresden.
Top of Section:
5.00' Clay, light gray, ironstone pebbles.
20.00 Covered
15.00 Sandstone, medium grain, light gray, massive.
15.00 Covered
5.00 Sandstone, medium grain, light gray, massive.
5 .00 Covered
0.45 Limestone, dark gray, dense, freshwater.
10.00 Covered
0 .30 Coal blossom, badly weathered.
2 .00 Clay, silty, light gray.
10.00 Sandstone, medium grain, silty, light gray, 
cross-bedded.
7.00 Shale, gray, partly covered.
10.00 Covered
10.00 Clay shale, gray, ironstone pebbles, partly 
covered.
1.00 Siltstone, sandy, light gray, well bedded.
5.00 Sandstone, medium grain, light gray, massive.
1.55 Coal blossom
2.00 Clay, light gray
4.00 Siltstone, gray, well bedded, partly covered.
4.00 Sandstone, medium grain, gray, massive.
2.00 Covered
4.45 Limestone, dark gray, dense, fossiliferous with 




Stratigraphic Source of Plotted Sections
Section No.
1 Ohio Geological Survey Bulletin 31, p. 127
2 Ohio Geological Survey Bulletin 31, p. 127
3 Ohio Geological Survey Bulletin 31, p. 144
4 Ohio Geological Survey Bulletin 31, p. 177
5 Ohio Geological Survey Bulletin 31, p. 476 Ohio Geological Survey Bulletin 31, p. 140
7 Ohio Geological Survey Bulletin 31, p. 140
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LAURELVILLE # 8
Location: Vinton County, Ohio, Elk Township, NE%, Section
18, beside coal breaker located approximately 
500' northeast of US 50.
Top of Section:
6.00' Shale, silty, gray, well bedded.
8.00 Clay shale, silty at the top, dark gray, well
bedded, fossiliferous with calcareous 
brachiopods (Putnam Hill).
0.90 Limestone, light gray, fossiliferous with cal­
careous brachiopods (Putnam Hill).
1.45 Shale, dark gray, well bedded, fossiliferous with
calcareous brachiopods mostly distributed at 
the top (Putnam Hill).
1.60 Limestone, dark gray, very fossiliferous with
crinoid stems and calcareous brachiopods 
(Putnam Hill).
2.45 Clay shale, dark gray, well bedded, very fossil­
iferous with calcareous brachiopods (Putnam
Hill).
LAURELVILLE # 9
Location: Vinton County, Ohio, Elk Township, NE^, Section
18, in abandoned strip mine approximately .4 mile 
northwest of Laurelville 8.
Top of Section:
21.00' Sandstone, medium grain, light gray, cross-bedded 
abundant plant debris at the base.
0 .30 Clay, dark gray, associated black, carbonaceous 
shale.
1.50 Shale, black, carbonaceous.
0 .60 Coal 20% vitrain
0.45 Shale, black,, coaly.
0.45 Coal 40% vitrain
LAURELVILLE # 10
Location: Vinton County, Ohio, Elk Township, S E k , Section
7, in abandoned strip mine approximately .4 mile 













' Ironstone layer, reddish-brown.
Limestone, gray, fossiliferous with calcareous 
brachiopods (Vanport).
Clay, silty, gray, non-bedded.
Clay shale, black, carbonaceous, well bedded, 




Stratigraphic Source of Plotted Sections
Section No.
1 Ohio Geological Survey file number 7066
2 Ohio Geological Survey file number 7403
3 Ohio Geological Survey file number 7406
4 Ohio Geological Survey file number 740 8
5 Ohio Geological Survey file number 7409
6 Ohio Geological Survey file number 7410
7 Ohio Geological Survey file number 7411
8 Ohio Geological Survey file number 7414
9 Ohio Geological Survey file number 7422
10 Ohio Geological Survey file number 8705
11 Ohio Geological Survey Bulletin 48 P- 13812 Ohio Geological Survey Bulletin 48 P- 140
13 Ohio Geological Survey Bulletin 48 P- 14614 Ohio Geological Survey Bulletin 48 P- 147
15 Ohio Geological Survey Bulletin 48 P- 149
16 Ohio Geological Survey Bulletin 48 P- 19 817 Ohio Geological Survey Bulletin 48 P- 199
18 Ohio Geological Survey Bulletin 48 P- 200
19 Ohio Geological Survey Bulletin 48 P- 203
20 No file number
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LOGAN # 2 1
Location: Hocking County, Ohio, Monday Creek Township, NW%,
SW%, Section 4, in the gully of Route 668 from 
Maxville to Junction City.
Top of Section:
1.00' Siltstone, light gray, poorly bedded.
3.00 Shale, coaly, badly weathered.
2.00 Sandstone, fine grain, light gray, massive.
2.00 Siltstone, gray, poorly bedded.
7.45 Siltstone, sandy, gray, poorly bedded.
1.10 Clay, gray
1.80 Shale, coaly
4.00 Clay, light gray
5.00 Covered
5.00 Siltstone, sandy, gray, poorly bedded.
4.0 0 Clay, gray
10.00 Siltstone, gray, ironstone layer at the top,
poorly bedded.
3.60 Clay shale, gray, poorly bedded, plant debris.
0.30 Shale, coaly
3.55 Coal 30% vitrain
5.00 Covered
5.00 Siltstone, gray, poorly bedded.
2.45 Clay shale, gray, poorly bedded.
0.45 Shale, coaly
10.00 Sandstone, medium grain, gray, ironstone layer
at the middle of the section, massive, plant 
debris.
0.80 Coal debris concentrated in sandstone.
1.00 Clay, gray
29.00 Siltstone, sandy, light gray, well bedded.
9.00 Covered, probably siltstone.
5.45 Siltstone, light gray, poorly bedded.
1.70 Clay shale, dark gray, non-bedded.
0.05 Shale, coaly
1.30 Clay, gray
0.30 Sandstone, medium grain, gray, massive.
3.00 Clay, light gray
13.00 Covered
20.00 Siltstone, light gray, well bedded.
1.00 Limestone, dark gray, very fossiliferous with
crinoid stems and calcareous brachiopods 
(Upper Mercer).
0.60 Covered
1.10 Clay shale, coaly
0.25 Shale, coaly
0.80 Coal 10% vitrain
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LOGAN # 2 2
Location: Perry County, Ohio, Jackson Township, NE%,
Section 36, in abandoned strip mine approximately 
.8 mile northwest of Dixie.
Top of Section:
11.00' Sandstone, medium grain, light gray, cross- 
bedded.
5.00 Clay shale, dark gray, poorly bedded, plant 
debris.
6 .00 Siltstone, light gray, poorly bedded, ironstone 
layer.
2 .00 Sandstone, medium grain, light gray, massive.
11.00 Siltstone, gray, poorly bedded.
2.80 Sandstone, medium grain, light gray, massive.
3.00 Siltstone, light gray, poorly bedded.
0 .30 Shale, coaly
1.00 Clay, gray
14.00 Clay shale, dark gray, poorly bedded, ironstone 
layer.
0 .40 Limestone, light gray and freshwater.
3.00 Clay shale, light gray, non-bedded.
2.00 Sandstone, medium grain, light gray, massive.
0.70 Clay, light gray
0 .45 Shale, coaly
0.40 Clay, light gray
1.00 Siltstone, light gray, poorly bedded.
5.45 Sandstone, medium grain, light gray, cross-bedded.
0 .45 Siltstone, gray, well bedded.
15 .00 Sandstone, medium grain, light gray, cross-bedded.
3.00 Siltstone, light gray, well bedded, plant debris.
0.05 Shale, black, carbonaceous.
0.70 Coal 40% vitrain
0 .30 Shale, coaly
1.45 Coal 30% vitrain
0 .05 Shale, coaly
1.20 Coal 35% vitrain
6.00 Clay, light gray, with ironstone pebbles.
2.00 Clay, sandy, light gray.
1.00 Clay, gray
4.00 Clay shale, silty, gray, partly covered.
2 .00 Coal blossom, badly weathered.
2 .00 Clay, light gray
6.00 Sandstone, coarse grain, quartzose, massive, 
plant roots.
1.50 Flint, light gray, ferrugenous.
4.50 Covered
3.00 Siltstone, light gray, with ironstone pebbles.
35.00 Covered
15.00 Siltstone, clayey, gray, with ironstone pebbles.
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LOGAN # 2 3
Location: Perry County, Ohio, Jackson Township, SW%,
Section 3, in abandoned clay mine about 100 
yards from the Rush Creek Clay Co.
Top Of Section:
4.00' Siltstone, gray, well bedded.
5 .00 Clay shale, gray, well bedded.
1.00 Siltstone, gray, well bedded.
1.00 Sandstone, medium grain, light gray, massive.
0 .45 Cannel coal, sparsely fossiliferous with phos- 
phatic brachiopods (Washingtonville).
2 .00 Coal 45% vitrain
13 .00 Clay shale, gray, well bedded.
0 .10 Coal blossom
2 .45 Clay, light gray
0 .55 Limestone, light gray, freshwater, ferrugenous.
10 .00 Clay shale, gray, well bedded, ironstone pebbles.
0 .45 Shale, black, carbonaceous.
10.00 Clay shale, gray, well bedded.
6 .00 Siltstone, gray, well bedded.
3 .45 Sandstone, medium grain, gray, bedded, associ­
ated carbonaceous shale, coal stringers.
0.60 Coal 6 0% vitrain
1.00 Clay, light gray
LOGAN # 24
Location: Perry County, Ohio, Jackson Township, NE%,
Section 23, in abandoned strip mine approximately 
.25 mile east of Perry 187.
Top of Section:
5 .00' Clay, light gray
22 .30 Sandstone, medium grain, light gray, cross­
bedded .
0 .05 Shale, coaly
0 .45 Sandstone, medium grain, light gray, massive.
0 .80 Coal blossom
1.10 Clay, sandy, light gray.
22 .00 Sandstone, medium grain, light gray, cross­
bedded.
7.00 Clay shale, gray, well bedded, ironstone pebbles, 
plant debris.
0 .05 Cannel coal, sparsely fossiliferous with phos- 
phatic brachiopods (Washingtonville).
0.55 Coal 20% vitrain
0 .20 Shale, coaly




1.05 Coal 40% vitrain
LOGAN # 2 5
Location: Perry County, Ohio, Jackson Township, SWk,
Section 25, on a road cut of Jackson 131 and a 
dirt road which leads to a strip mine.
Top of Section:
40.00' Sandstone, medium grain, light gray, cross­
bedded.
0.30 Coal blossom
2.70 Siltstone, sandy, light gray, well bedded.
5.00 Siltstone, clayey, light gray, well bedded.
0.80 Clay shale, gray, poorly bedded.
0.80 Coal blossom
1.00 Clay, light gray
20.00 Sandstone, medium grain, light gray, cross­
bedded .
10.00 Clay shale, silty, gray, ironstone pebbles, well
bedded.
0.20 Cannel coal, sparsely fossiliferous with phos-
phatic brachiopods (Washingtonville).
0.55 Coal 40% vitrain
0.30 Shale, coaly
1.40 Coal 5 0% vitrain
2.45 Clay, light gray
25.00 Sandstone, medium grain, light gray, cross­
bedded .
3.00 Clay, light gray
8.00 Siltstone, sandy, light gray, well bedded.
5.00 Clay shale, light gray, poorly bedded, ironstone
pebbles.
15.00 Sandstone, medium grain, light gray, cross­
bedded .
1.10 Conglomerate composed of ironstone pebbles,
reddish-brown.
0.40 Coal blossom
2.00 Clay, light gray
3.45 Siltstone, gray, ironstone pebbles, well bedded.
3.00 Clay shale, light gray, ironstone pebbles, well
bedded.
0.40 Flint, black, lense type, massive.
1.00 Shale, black, carbonaceous.
0.80 Coal 30% vitrain
3.0 0 Siltstone, black, carbonaceous, well bedded,
plant remains.
8.00 Siltstone, sandy, light gray, well bedded.
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LOGAN # 2 6
Location: Perry County, Ohio, Monday Creek Township, SW^,
Section 2, in abandoned strip mine approximately 
.2 mile from road junction of Perry 7 and Monday 
Creek 22 8.
Top of Section:
20.00' Sandstone, medium grain, light gray, massive.
0.45 Clay shale, light gray, poorly bedded.
3.00 Clay, silty, light gray, non-bedded.
0.80 Clay shale, gray, well bedded, sparsely fossil-
iferous with calcareous brachiopods (Dorr 
Run) .
1.10 Coal 60% vitrain
4.10 Clay, silty, light gray, ferrugenous.
10.00 Siltstone, gray, well bedded, ironstone pebbles.
4.00 Clay shale, gray, well bedded.
5.00 Siltstone, gray, well bedded.
10.00 Sandstone, medium grain, gray, cross-bedded.
8.00 Siltstone, gray, ironstone pebbles, well bedded,
plant debris.
0.40 Shale, silty, black, carbonaceous.
0.60 Cannel coal, very sparsely fossiliferous with
phosphatic brachiopods (Washingtonville). 
0.80 Coal 20% vitrain
LOGAN # 27
Location: Perry County, Ohio, Monday Creek Township, NE%,
SE%, Section 22, in a strip mine approximately
1.4 miles northeast of Gore.
Top of Section:
5.00' Sandstone, medium grain, light gray, massive.
10.00 Sandstone, medium grain, silty, light gray,
cross-bedded.
3.00 Siltstone, gray, well bedded.
2.00 Clay shale, gray, well bedded.
0.45 Cannel coal
0.60 Clay parting
3.00 Coal 40% vitrain
3.00 Clay, light gray
0.45 Coal blossom
2.20 Clay, light gray, plant debris.
2.00 Siltstone, clayey, light gray, well bedded.
13.00 Clay, light gray, plant debris.
5.00 Siltstone, gray, well bedded, ironstone layer at
the top.




0.55 Coal 30% vitrain
0.20 Pyritized coal
0.30 Coal 30% vitrain
0.05 Bony coal with pyrite parting
1.00 Coal 50% vitrain
NEW LEXINGTON 15' QUADRANGLE
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Stratigraphic Source of Plotted Sections
Section No.
1 Ohio Geolpgical Survey Bulletin 57, P- 5122 Ohio Geological Survey file number 7421
3 Ohio Geological Survey file number 7431
4 Ohio Geological Survey file number 870 1
5 Ohio Geological Survey Bulletin 48 P- 1446 Ohio Geological Survey Bulletin 48 P- 1457 Ohio Geological Survey Bulletin 48 P- 1618 Ohio Geological Survey Bulletin 48 P- 1779 Ohio Geological Survey Bulletin 48 P- 18710 Ohio Geological Survey Bulletin 48 P- 19411 Ohio Geological Survey Bulletin 48 P- 19 726 Ohio Geological Survey Bulletin 48 P- 215
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NEW LEXINGTON # 5a
Location: Perry County, Ohio, Salt Lick Township, NE%,
Section 5, on a road cut along Route 75 towards 
New Lexington.
Top of Section:
5.00' Sandstone, coarse grain, light gray, massive. 
Occurs as a float.
1.00 Coal blossom, badly weathered.
2.50 Clay, gray
55.00 Covered
3.00 Coal, partly exposed in a deep mine.
15.70 Covered with 10 feet of weathered sandstone in 
the lower part.
4.70 Sandstone, coarse grain, gray, massive.
1.20 Shale, silty, gray, well bedded.
1.00 Shale, black, carbonaceous, exhibits some fish 
scales.
2.80 Coal 50% vitrain
1.20 Clay shale, gray, plant debris.
2.00 Clay, light gray.
NEW LEXINGTON # 12
Location: Hocking County, Ohio, Ward Township, SW%, 
Section 23, in abandoned strip mine.
Top of Section:
1.45 1 Limestone, light gray, freshwater.
2.00 Covered, probably clay.
7.00 Sandstone, medium grain, light gray, cross- 
bedded.
16.00 Siltstone, gray, well bedded, ironstone pebbles.
1.45 Clay shale, dark gray, poorly bedded.
0.45 Shale, dark gray, well bedded, sparsely fossil-
iferous with phosphatic brachiopods 
(Washingtonville).
0.30 Clay, black, carbonaceous.
0.05 Pyrite layer
1.10 Coal 35% vitrain
0.30 Clay parting
1.10 Coal 40% vitrain
5.00 Covered, probably sandstone.
5.00 Covered
26.00 Siltstone,-clayey, gray, well bedded.
1.30 Clay, dark gray.
9.00 Clay shale, light gray, non-bedded, ironstone
layers.
0.0 7 Shale, coaly.
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# 12 (continued)
3.00' Clay shale, gray, poorly bedded.
3.80 Siltstone, gray, well bedded.
2.00 Sandstone, medium grain, gray, cross-bedded.
1.20 Clay, gray
0.40 Shale, coaly
1.00 Clay, black, carbonaceous.
1.60 Clay, light gray
2.00 Sandstone, medium grain, light gray, massive.
NEW LEXINGTON # 13
Location: Hocking County, Ohio, Ward Township, NE%, SE%,
Section 5, on a dry creek which leads to an 
abandoned strip mine.
Top of Section:
3.00' Sandstone, medium grain, light gray, massive.
3.00 Siltstone, clayey, light gray, well bedded.
6.00 Sandstone, medium grain, light gray, cross­
bedded.
4.55 Siltstone, gray, well bedded.
5.20 Clay shale, dark gray, poorly bedded, plant
debris at the base.
1.10 Coal 50% vitrain
0.20 Shale, coaly
1.30 Coal 40% vitrain
2.00 Covered
3.00 Clay, light gray
2.00 Limestone, light gray, freshwater.
3.00 Clay shale, dark gray, non-bedded, plant debris
at the base.
2.45 Siltstone, gray, well bedded.
1.00 Sandstone, medium grain, light gray, cross­
bedded.
8.00 Siltstone, gray, well bedded.
13.00 Clay shale, dark gray, poorly bedded, ironstone
pebbles.
0.05 Clay shale, dark gray, non-bedded, sparsely
fossiliferous with phosphatic and calcar­
eous brachiopods (Washingtonville).
1.30 Coal 35% vitrain
20.00 Covered
16.00 Siltstone, light gray, well bedded.
3.00 Limestone, dark gray, freshwater.
2.10 Sandstone, medium grain, gray, cross-bedded.
2.30 Clay shale, light gray, poorly bedded.
5.00 Clay, light gray.
NEW LEXINGTON # 14
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Location: Perry County, Ohio, Coal Township, SE%, Section
35, in abandoned strip mine approximately .2 
mile northeast of Coal 259.
Top of Section:
5.00' Sandstone, medium grain, light gray, cross­
bedded.
2.00 Clay shale, dark gray, poorly bedded.
5.00 Sandstone, medium gray, gray, cross-bedded.
18.00 Siltstone, gray, well bedded.
2.45 Clay shale, dark gray, well bedded.
0.55 Shale, clayey, well bedded, some plant remains
at the top, fossiliferous with phosphatic 
brachiopods (Washingtonville).
1.10 Coal 20% vitrain
2.00 Covered
20.45. Sandstone, medium grain, light gray, cross­
bedded.
4.55 Siltstone, gray, well bedded.
1.60 Clay shale, gray, poorly bedded.
1.00 Clay, light gray
2.00 Coal 5% vitrain
NEW LEXINGTON # 15
Location: Perry County, Ohio, Salt Lick Township, SW%,
Section 17, in abandoned strip mine approximately 
1 mile northwest of Shawnee.
Top of Section:
10.00' Sandstone, medium grain, light gray, massive.
2.10 Siltstone, light gray, poorly bedded.
7.00 Clay shale, light gray, poorly bedded.
0.30 Shale, black, carbonaceous, some plant debris.
0.50 Clay shale, light gray, poorly bedded, ironstone
pebbles.
0.40 Clay shale, dark gray, well bedded, sparsely
fossiliferous with phosphatic brachiopods 
(Washingtonville).
0.10 Shale, coaly
0.60 Coal 25% vitrain
0.20 Clay shale, black, carbonaceous.
3.55 Clay, light gray
10.00 Siltstone, gray, well bedded, ironstone pebbles.
13.45 Clay shale, gray, poorly bedded, ironstone
pebbles.




2.30' Coal 35% vitrain
0.20 Shale, coaly
1.00 Coal 40% vitrain
NEW LEXINGTON # 16
Location: Perry County, Ohio, Salt Lick Township, NE%,
Section 18, in abandoned strip mine approximately 
.5 mile of Perry 38.
Top of Section:
28.00' Sandstone, medium grain, clayey at the top,
gray, cross-bedded.
0.05 Shale, black, carbonaceous.
1.30 Coal 20% vitrain
0.15 Shale, coaly
1.55 Coal 50% vitrain
0 .10 Shale,. coaly
1.55 Coal 30% vitrain
1.45 Clay, light gray
1.60 Sandstone, medium grain, gray, cross-bedded.
2.00 Siltstone, gray, well bedded, ironstone pebbles.
9.00 Clay, light gray
0.55 Bony coal
1.20 Clay shale, gray, sandy, well bedded.
9.45 Siltstone, gray, well bedded, ironstone pebbles.
1.55 Clay shale, gray, poorly bedded, ironstone
pebbles.
1.00 Shale, black, carbonaceous, well bedded, plant
debris.
2.00 Coal 40% vitrain
56.00 Covered
8.00 Sandstone, coarse grain, light gray, massive.
11.00 Covered
1.00 Sandstone, medium grain, light gray, silicified,
massive.
1.00 Clay, light gray
NEW LEXINGTON # 17
Location: Perry County, Ohio, Salt Lick Township, NE%,
Section 5, on a road cut of Route 75 towards
New Lexington.
Top of Section:
8.00' Sandstone, medium grain, gray, cross-bedded.
1.45 Siltstone, gray, well bedded.
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# 17 (continued)
1.45' Sandstone, medium grain, gray, massive, associ­
ated with carbonaceous shale.
2.45 Sandstone, medium grain, gray, cross-bedded,
occasional coal stringers.
1.00 Sandstone, medium grain, gray, cross-bedded,
occasional coal stringers.
13.00 Siltstone, sandy, gray, well bedded.
10.00 Clay shale, gray, well bedded, ironstone pebbles,
0.20 Limestone, gray, ferrugenous, very fossiliferous
with calcareous brachiopods (Putnam Hill) . 
0.80 Limestone, black, massive, fossiliferous with
calcareous brachiopods (Putnam Hill).
0.45 Shale, silty, black, fossiliferous with calcar­
eous brachiopods (Putnam Hill).
0.20 Coal 25% vitrain
5.00 Clay, silty, gray, plant debris.
2.20 Clay, gray
1.00 Shale, silty, dark gray, poorly bedded.
3.00 Clay, gray, some plant debris.
8.00 Siltstone, sandy, gray, well bedded.
2.30 Clay shale, gray, poorly bedded.
1.45 Shale, coaly
0.90 Flint, black, dense, fossiliferous with calcar­
eous brachiopods (Upper Mercer).
1.55 Limestone, black, dense, very fossiliferous with
crinoid stems, pelecypods and calcareous 
brachiopods (Upper Mercer).
NEW LEXINGTON # 1 8
Location: Perry County, Ohio, Salt Lick Township, NE%,




3.00 Clay, light gray
2.00 Siltstone, gray, well bedded.
2.45 Clay shale, dark gray, poorly bedded.
2.00 Limestone, light gray, freshwater.
6.00 Siltstone, gray, well bedded.
7.00 Sandstone, medium-grain, gray, cross-bedded.
7.45 Siltstone, gray, well bedded.
5.55 Sandstone, medium gray, gray, cross-bedded.
9.00 Siltstone, dark gray, well bedded, plant debris
0.10 Shale, black, coaly.
5.20 Siltstone, sandy, gray, well bedded, plant
debris.
1.60 Clay shale, gray, poorly bedded, plant debris.
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# 18 (continued)
2.00' Coal 50% vitrain
46.00 Covered
8.45 Siltstone, sandy, gray, well bedded, ironstone
pebbles.
10.00 Clay shale, gray, poorly bedded, ironstone
pebbles.
0.60 Clay shale, gray, fossiliferous with calcareous
brachiopods (Putnam Hill).
0.45 Coal 10% vitrain
1.00 Clay, dark gray
2.00 Clay, gray
22.30 Covered
1.00 Flint, black, dense, very fossiliferous with
crinoid stems and calcareous brachiopods 
(Upper Mercer).
1.90 Limestone, black, dense, fossiliferous with
calcareous brachiopods (Upper Mercer).
NEW LEXINGTON # 19
Location: Perry County, Ohio, Pleasant Township, SW%,
Section 24, in abandoned strip mine of Sunnyhill 
Coal Co.
Top of Section:
31.00' Sandstone, medium grain, silty, gray, cross­
bedded. 1
1.45 Clay shale, black, coaly.
7.00 Clay shale, gray, non-bedded, ironstone pebbles.
0.30 Shale, coaly
17.00 Clay shale, gray, non-bedded, ironstone layer
at the base.
0.70 Shale, coaly
10.00 Clay shale, gray, poorly bedded.
17.00 Sandstone, medium grain, gray, cross-bedded.
1.45 Clay shale, gray, poorly bedded.
0.05 Coal stringer
6.40 Clay shale, gray, ironstone pebbles, non-bedded,
sparsely fossiliferous with phosphatic 
brachiopods (Washingtonville).
1.10 Coal 40% vitrain
0.05 Shale, coaly
0.65 Coal 30% vitrain
0.05 Pyrite parting
2.00 Coal 40% vitrain
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NEW LEXINGTON # 2 0
Location: Perry County, Ohio, Pike Township, NW%, Section
13, in a strip mine of Sunnyhill Coal Co. 
approximately 5 miles east of New Lexington 
immediately south of Route 37.
Top of Section:
21.00' Sandstone, medium grain, light gray, ironstone
nodules, massive.
2.45 Siltstone, gray, well bedded.
2.45 Sandstone, medium grain, gray, massive.
0.45 Coal blossom, badly weathered.
6.40 Siltstone, sandy, gray, well bedded.
0.10 Coal blossom
10.00 Clay shale, dark gray, ironstone pebbles, well
bedded, sparsely fossiliferous with phos­
phatic brachiopods (Washingtonville).
1.30 Coal 30% vitrain
0.10 Shale, coaly
0.85 Coal 50% vitrain
0.07 Shale, coaly
2.05 Coal 40% vitrain
0.15 Clay, gray
16.80 Sandstone, medium grain, light gray, cross­
bedded, plant debris.
0.45 Clay shale, gray, poorly bedded.
0.40 Bony coal
4.55 Clay shale, gray, ironstone pebbles, poorly
bedded.
0.60 Bony coal
1.00 Coal 40% vitrain
NEW LEXINGTON # 2 1
Location: Perry County, Ohio, Pike Township, SE%, Section
22 in abandoned strip mine west of Pike 218.
Top of Section:
70 .00' Sandstone, medium grain, light gray, cross-
bedded.
9 .00 Siltstone, dark gray, well bedded, ironstone
pebbles.
1.00 Clay shale, light gray, well bedded.
2.00 Coal 40% vitrain
9.00 Clay, light gray, ferrugenous.
3.00 Clay shale, gray, ferrugenous.
0 .50 Coal blossom
11.00 Clay, light gray, ferrugenous.
4.00 Siltstone, clayey,, ironstone pebbles, well
bedded.
NEW LEXINGTON # 2 2
Location: Perry County, Ohio, Pike township, S E k , Section
11, in abandoned strip mine of Sunnyhill Coal 
Co. approximately .2 mile southeast of Perry 58.
Top of Section:
30.00' Sandstone, medium grain, light gray, cross- 
bedded.
2.00 Clay shale, dark gray, poorly bedded.
1.00 Coal 30% vitrain
4.10 Clay, light gray, ironstone pebbles and nodules.
1.00 Ironstone layer, reddish-brown.
1.45 Clay, light gray
2.70 Siltstone, clayey, light gray, well bedded.
48.00 Sandstone, medium grain, light gray, cross­
bedded.
6 .00 Siltstone, dark gray, ironstone pebbles, well 
bedded, plant debris.
7.00 Clay shale, dark gray, ironstone pebbles, non- 
bedded, very sparsely fossiliferous with 
phosphatic brachiopods (Washingtonville).
1.60 Coal 50% vitrain
0 .10 Shale, coaly
1.00 Coal 50% vitrain
0.07 Shale, coaly
1.55 Coal 40% vitrain
NEW LEXINGTON # 2 3
Location: Perry County, Ohio, Harrison Township, SW%, 
Section 30, in abandoned strip mine on both 
sides of Perry 48.
Top of Section:
6 .00 1 Sandstone, medium grain, silty, light gray, well 
bedded.
7.00 Siltstone, light gray, well bedded.
4.00 Clay shale, gray, poorly bedded.
1.60 Coal 35% vitrain
3.00 Clay shale, gray, poorly bedded.
15.00 Siltstone, gray, well bedded.
28.00 Sandstone, medium grain, light gray, cross­
bedded.
14.00 Siltstone, gray, ironstone pebbles, well bedded, 
plant debris.
4 .-2-0 Clay.shale, dark gray, non-bedded, sparsely




0.20' Cannel coal, sparsely fossiliferous with phos­
phatic brachiopods (Washingtonville).
1.00 Coal 50% vitrain
0.20 Shale, coaly
1.05 Coal 50% vitrain
0.07 Shale, coaly
1.30 Coal 40% vitrain
16.00 Clay, light gray, ironstone pebbles.
1.00 Ironstone layer, reddish-brown.
1.70 Sandstone, medium grain, clayey, light gray,
massive.
35.00 Sandstone, medium grain, light gray, cross­
bedded.
NEW LEXINGTON # 2 4
Location: Perry County, Ohio, Harrison Township, SW%,
Section 30, in abandoned strip mine immediately 
north of Perry 48.
Top of Section:
22.00' Siltstone, clayey at the top, light gray, well
bedded.
28.00 Sandstone, medium grain, light gray, cross-
bedded.
4.00 Siltstone, gray, well bedded, ironstone pebbles,
6.45 Clay shale, gray, poorly bedded, sparsely
fossiliferous with phosphatic brachiopods 
(Washingtonville).
0.40 Cannel coal, sparsely fossiliferous with phos­
phatic brachiopods (Washingtonville).
3.00 Coal 40% vitrain
1.00 Clay, light gray
30.00 Covered
40.00 Sandstone, medium grain, light gray, cross­
bedded.
19.00 Siltstone, sandy, dark gray, ironstone pebbles,
plant debris. <lw
3.60 Clay shale, dark gray, poorly bedded, ironstone
pebbles.
6.00 Covered
5.00 Sandstone, silty, medium grain, dark gray,
massive, plant debris.
5.00 Clay, light gray
NEW LEXINGTON # 2 7
Location: Perry County, Ohio, Pike Township, NE%, Section




28.00 ' Siltstone, sandy, gray, well bedded, ironstone 
pebbles.
2.00 Coal 40% vitrain
2.00 Covered
3.00 Sandstone, coarse grain, gray, massive.
5.00 Covered
5.00 Flint, black, ferrugenous, partly covered.
5.00 Covered
6 .00 Clay, gray, partly covered.
0.50 Shale, dark gray, coaly.
0.40 Coal blossom, badly weathered.11.00 Clay, sandy, gray, poorly bedded.
2 .00 Clay, light gray11.00 Siltstone, gray, well bedded, ironstone pebbles
8.00 Clay shale, gray, poorly bedded, partly covered
- NEW LEXINGTON # 2 8
Location: Perry County, Ohio, Pike Township, SE%, SW%, 
Section 19, in abandoned clay mine near a rail­
road track.
Top of Section:
8.00' Siltstone, sandy, gray, well bedded.
8.00 Sandstone, coarse grain, silty, gray, cross­
bedded.11.00 Siltstone, gray, well bedded, ironstone pebbles
0.80 Coal .30% vitrain
0.10 Clay parting
1.10 Coal 40% vitrain
o.io- Clay parting
1.20 Coal 40% vitrain
14.00 Clay, light gray, ferrugenous, being stripped.
6 .00 Clay, gray, ferrugenous, partly covered.
1.00 Coal blossom, badly weathered.
1.00 Clay, gray
1.50 Clay, silty, gray, ironstone pebbles, 
ferrugenous.
4.50 Clay, light gray, partly covered.
12.00 Siltstone, sandy, gray, well bedded, ironstone 
pebbles.
2 .00 Clay, silty, gray
23.00 Siltstone, gray, well bedded, ironstone pebbles
0.10 Coal blossom









Stratigraphic Source of Plotted Sections
Section No.
Ohio Geological Survey file number 826
Ohio Geological Survey file number 839
Ohio Geological Survey file number 5 74
Ohio Geological Survey file number 475
Ohio Geological Survey file number 481




Location: Muskingum County, Ohio, Brush Creek Township,
SW%, NW%, Sections 13 and 18, in abandoned strip 
mine near Muskingum 85.
Top of Section:
2.00' Sandstone, medium grain, light gray, massive.
0-.70 Shale, coaly
5.00 Clay shale, gray, well bedded, plant debris.
5.00 Siltstone, light gray, well bedded.
1.00 Limestone, light gray, dense, freshwater.
1.00 Clay, light gray
4.00 Sandstone, medium grain, light gray, massive, 
plant debris.
5.00 Siltstone, light gray, well bedded.
2.00 Clay, light gray
5.00 Clay shale, light gray, well bedded.
15.45 Sandstone, medium grain, light gray, cross­
bedded.
21.00 Siltstone, light gray, well bedded, plant debris.
10.00 Clay shale, gray, well bedded, ironstone pebbles.
2.40 Coal 60% vitrain
2.40 Clay, light gray
17.00 Sandstone, medium grain, light gray, cross- 
bedded.
5.00 Covered
5.00 Clay shale, light gray, well bedded. 
PHILO # 9
Location: Muskingum County, Ohio, Brush Creek Township,
SWh r Section 24, in abandoned strip mine west of 
Route 555.
Top of Section:
15.00' Siltstone, sandy, light gray, well bedded.
7.00 Sandstone, medium grain, light gray, massive.
5.00 Clay shale, gray, well bedded.
0 .30 Shale, coaly
2.00 Coal 50% vitrain
0.10 Shale, coaly
2 .00 Coal 60% vitrain
20.00 Covered
20.00 Sandstone, medium grain, silty, gray, cross­
bedded.
15.00 Siltstone, gray, well bedded, plant debris.
11.00 Clay shale, gray, ironstone pebbles, well 
bedded, plant debris.
3.00 Coal 50% vitrain
PHILO # 10
Location: Muskingum County, Ohio, Harrison Township, SW%,
Section 20, east bank of Irish Ridge Run Creek 
along Muskingum 32.
Top of Section:
Sandstone, medium grain, silty, light gray, 
cross-bedded.
Sandstone, medium grain, light gray, massive. 
Clay shale, gray, well bedded, ironstone layer. 
Shale, coaly 
Coal 15% vitrain 
Coal 20% vitrain
Clay shale, gray, well bedded, plant debris. 
Sandstone, medium grain, silty, gray, cross­
bedded, plant remains.
PHILO # 11
Muskingum County, Ohio, Washington Township, 
NE%, Section 9, in abandoned deep mine approxi­
mately .2 mile west of Muskingum 392.
of Section:
Sandstone, medium grain, light gray, cross- 
bedded.
Siltstone, sandy, light gray, well bedded.
Clay shale, dark gray, ironstone pebbles, well 
bedded, very fossiliferous with calcareous 
brachiopods and some molluscs (Washington­
ville) .
Shale, black, carbonaceous, well bedded, rotten 
very fossiliferous with calcareous brachio 
pods and some molluscs (Washingtonville) . 
Coal 50% vitrain
PHILO # 12
Location: Muskingum County, Ohio, Washington Township
(unsurveyed military land), on US 40 highway 
road cut below an overbridge in Zanesville.
Top of Section:
7.00' Clay, light gray
0.10 Coal 30% vitrain
3.00 Shale, gray, well bedded.

















12.45' Siltstone, gray, well bedded.
6.45 Shale, gray, well bedded.
1.10 Clay, light gray
0.20 Limestone, light gray, dense, freshwater.
3.45 Sandstone, medium grain, light gray, massive.
1.20 Clay shale, gray, well bedded.
0.20 Coal blossom
5.45 Shale, gray, well bedded.
4.20 Siltstone, gray, well bedded.
2.00 Shale, gray, well bedded.
11.00 Sandstone, medium grain, light gray, massive.
2.45 Clay shale, gray, well bedded, plant debris.
2.45 Sandstone, medium grain, light gray, massive.
2.00 Clay shale, gray, well bedded.
2.45 Siltstone, gray, ironstone pebbles, well bedded,
plant debris.
7.00 Sandstone, medium grain, light gray, cross­
bedded.
13.00 Siltstone, gray, ironstone pebbles, well bedded,
plant remains.
12.00 Clay shale, gray, well bedded, ironstone pebbles.
0.30 Cannel coal, fossiliferous with calcareous
brachiopods and some molluscs (Washington­
ville) .
1.30 Coal 50% vitrain
0.30 Clay, light gray
0.60 'Coal 45% vitrain
8.45 Clay shale, light gray, well bedded.
10.00 Clay, light gray, ironstone pebbles at the base.
0.45 Coal blossom
1.45 Clay, dark gray, ferrugenous.
2.20 Clay, light gray
5.20 Siltstone, light gray, well bedded.
30.00 Siltstone, sandy, light gray, mud flow near the
base.
PHILO # 13
Location: Muskingum County, Ohio, Washington Township
(unsurveyed military land), on a road cut of US 
40 approximately 2 miles northeast of Zanesville.
Top of Section:
2.001 Limestone, light gray, freshwater.
2.00 Clay shale, gray
0.60 Coal blossom
1.40 Clay, light gray




2.00 1 Clay shale, gray, poorly bedded.
9 .00 Sandstone, partly covered.
1.50 Sandstone, coarse grain, gray, cross-bedded.
8.00 Siltstone, clayey, gray, well bedded.
3.50 Coal 40% vitrain
2.60 Clay, light gray
0 .20 Flint clay, light gray, ferrugenous.
2.00 Clay shale, gray, poorly bedded.
1.00 Limestone, light gray, freshwater.
12.80 Siltstone, gray, ironstone pebbles, well bedded.
25.00 Covered
5.00 Clay, light gray, limestone balls.
4.00 Siltstone, clayey, gray, well bedded.
0 .05 Coal blossom
0 .70 Clay, light gray
0.10 Coal blossom
3.00 Siltstone, gray, well bedded, ironstone pebbles.
14.00 Sandstone, coarse grain, light gray, cross­
bedded.
12.00 Siltstone, sandy, light gray, well bedded, plant 
debris.
2.00 Siltstone, clayey, black, fossiliferous with 
phosphatic brachiopods (Dorr Run).
2.60 Shale, black, well bedded.
0.40 Shale, black, coaly.
0 .50 Coal blossom
3.00 Clay, gray
2 .00 Clay, silty, light gray.'
5.00 Clay, silty, gray, ironstone pebbles.
3.00 Clay, sandy, gray, ironstone pebbles, coaly.
1.00 Ironstone layer, reddish-brown, massive.
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ZALESKI 15' QUADRANGLE
Stratigraphic Source of Plotted Sections
Section No.
1 Ohio Geological Survey Bulletin 57 P- 5252 Ohio Geological Survey Bulletin 57 P- 5283 Ohio Geological Survey Bulletin 57 P- 5274 Ohio Geological Survey Bulletin 57 P- 5325 Ohio Geological Survey Bulletin 57 P- 5396 Ohio Geological Survey Bulletin 57 P- 5407 Ohio Geological Survey Bulletin 57 P- 4568 Ohio Geological Survey Bulletin 57 P- 5379 Ohio Geological Survey Bulletin 57 P- 57310 Ohio Geological Survey Bulletin 57 P- 57411 Ohio Geological Survey Bulletin 57 P- 58012 Ohio Geological Survey Bulletin 57 P- 58913 Ohio Geological Survey Bulletin 57 P- 59114 Ohio Geological Survey Bulletin 57 P. 52915 Ohio Geological Survey Bulletin 57 P- 53016 Ohio Geological Survey Bulletin 57 P- 53417 Ohio Geological Survey Bulletin 57 P- 58118 Ohio Geological Survey Bulletin 57 P- 58319 Ohio Geological Survey file number 7412
20 No file number
21 Ohio Geological Survey Bulletin 31 / P. 27022 Ohio Geological Survey Bulletin 31, P. 22523 Ohio Geological Survey Bulletin 31, P- 17624 Ohio Geological Survey Bulletin 31, P- 27825 Ohio Geological Survey Bulletin 31, P- 29326 Ohio Geological Survey Bulletin 31, P- 35927 Ohio Geological Survey file number 858
28 Ohio Geological Survey Bulletin 31, P- 12329 Ohio Geological Survey Bulletin 31, P- 8630 Ohio Geological Survey file number 6923
31 Ohio Geological Survey file number 6919
32 Ohio Geological Survey Bulletin 31 P- 34333 Ohio Geological Survey Bulletin 31 P- 30934 Ohio Geological Survey Bulletin 31 P. 33635 Ohio Geological Survey Bulletin 31 P* 8736 Ohio Geological Survey Bulletin 31 P- 28137 Ohio Geological Survey Bulletin 31 P- 17238 Ohio Geological Survey Bulletin 31 P- 18339 Ohio Geological Survey file number 233
40 Ohio Geological Survey file number 236
41 Ohio Geological Survey file number 9287
42 Ohio Geological Survey file number 9290
43 Ohio Geological Survey file number 9318
44 Ohio Geological Survey file number 9320
45 Ohio Geological Survey file number 9326
46 Ohio Geological Survey file number 9332
Stratigraphic 
Sections No.
Source of Plotted Sections
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ZALESKI # 5 9
Location: Vinton County, Ohio, Swan Township, NE%, Section
27, in the gutter of Vinton Route 21.
Top of Section:
3.001 Covered, probably clay.
5.00 Sandstone, medium grain, yellowish due to
weathering, massive.
11.60 Covered
18.60 Sandstone, medium to fine grain, yellowish-brown
due to weathering, cross-bedded.
2.05 Covered
2.00 Siltstone, clayey, poorly bedded.
2.60 Covered
2.00 Silty clay, gray, badly weathered.
2.40 Silty clay, dark gray, non-bedded.
7.00 Covered
0.45 Ironstone, badly weathered.
4.45 Siltstone, gray, obscured bedding.
1.00 Silty shale, gray, non-bedded.
3.00 Covered
1.45 Shale, gray to dark gray, poorly bedded, plant
debris.
0.40 Coal, shaly.
0.05 Coal blossom, badly weathered.
4.00 Clay, gray, badly weathered.
2.00 Siltstone, gray, poorly bedded.
1.00 Shale, light gray, well bedded, plant remains.
0.80 Coal blossom, weathered.
6.20 Shale, silty, gray, carbonaceous, plant
fragments.
1.80 Sandstone, fine grain, quartzose, gray, fossil­
iferous with calcareous brachiopods (Putnam 
Hill).
2.00 Clay, weathered.
11.00 Siltstone, gray, well bedded, sparse plant
remains.
5.60 Sandstone, medium to fine grain, gray, massive,
sparse plant remains.
1.00 Clay, badly weathered.





6.60 Sandstone, silty, fine grain, gray, well bedded,
sparse plant remains.
0.05 Coal blossom
23.00 Sandstone, medium grain, gray, massive.
9.40 Covered
4.60 Sandstone, medium grain, gray, massive.
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7.30' Siltstone, sandy, gray; well bedded, plant
fragments.
0.02 Coal blossom
2.45 Silty clay, light gray, non-bedded, plant debris.
2.30 Sandstone, fine grain, quartzose at the base,
well bedded, sparse plant fragments.
.0.80 Silty clay, gray, weathered, poorly bedded.
ZALESKI # 6 0
Location: Vinton County, Ohio, Swan Township, SW%, Section
23, in abandoned strip mine east of Vinton Route 
21.
Top of Section:
10.00' Sandstone, medium grain, gray, ironstone layer
at the base, cross-bedded.
15.45 Siltstone, clayey, gray, ironstone pebbles,
sparse plant remains.
3.00 Silty clay, gray, poorly bedded, ironstone
nodules.
0.45 Shale, dark gray, poorly bedded, sparsely fossil­
iferous with calcareous brachiopods 
(Vanport).
0.70 Coal 30% vitrain
0.20 Clay, coaly
0.40 Clay, gray
1.55 Coal 35% vitrain
0.10 Coal, shaly
0.60 Coal 80% vitrain
ZALESKI # 6 1
Location: Vinton County, Ohio, Elk Township, NE% NW%,
Section 14-15, in the-gutter of a dirt road
which leads to a strip mine.
Top of Section:
19.00' Sandstone, medium grain, light gray, cross­
bedded.
1.45 Ironstone layer
5.00 Limestone, light gray, very fossiliferous with
calcareous brachiopods and crinoid stems 
(Vanport).





2.00' Shale, silty, light to dark gray, poorly bedded,
very fossiliferous with calcareous brachio- 
pods (Vanport).
9.60 Covered
8.80 Sandstone, medium grain, quartzose, light gray,
massive.
0.10 Clay, light gray.
0.60 Shale, black, carbonaceous.
0.45 Shale, coaly
1.00 Clay, badly weathered
3.60 Shale, black, carbonaceous, well bedded.
1.00 Shale, coaly
3.00 Flint, light gray, fossiliferous with calcareous
brachiopods and crinoid stems (Zaleski). 
0.40 Shale, black, carbonaceous, well bedded.
0.70 Coal 20% vitrain
0.40 Shale, black, carbonaceous, well bedded.
ZALESKI # 6 2
Location: Vinton County, Ohio, Elk Township, SW%, Section
15, in abandoned tunnel southeast of Mr. 
Mitchell's house and continued at an abandoned 
strip mine.
Top of Section:
11.00' Sandstone, medium grain, light gray, cross­
bedded.
15.00 Shale, silty, dark gray, well bedded, very
fossiliferous with calcareous brachiopods 
(Vanport).
0.20 Shale, coaly
1.10 Coal 20% vitrain
0.40 Shale, coaly
1.45 Coal 35% vitrain
0.10 Shale, coaly
0.70 Coal 40% vitrain
44.00 Covered (most probably shale).
2.00 Clay, gray with ironstone pebbles.
0.10 Shale, coaly
2.00 Clay shale, light gray, non-bedded.
3.00 Covered
7.00 Clay shale, dark gray, poorly bedded, very
fossiliferous with calcareous brachiopods 
(Putnam Hill).
1.60 Coal 40% vitrain
0.70 Shale, coaly
1.45 Coal 50% vitrain
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ZALESKI # 6 3
Location: Vinton County, Ohio, Swan Township, NE%, Section
4, in the gutter of US 75 approximately .6 mile 
south of Mount Pleasant.
Top of Section:




4.30 Clay shale, gray
0.45 Shale, coaly
0.20 Clay, gray
2.00 Shale, silty, dark gray, well bedded, plant
debris.
11.60 Siltstone, sandy, gray, poorly bedded, fossil­
iferous with phosphatic and calcareous 
brachiopods (Putnam Hill).
1.00 Clay shale, gray
2.00 Shale, black, carbonaceous, poorly bedded.
0.55 Shale, coaly
0.60 Clay, light gray
1.80 Clay shale, light gray with some plant fragments.
11.60 Siltstone, sandy, light gray, well bedded, plant
debris.




ZALESKI # 6 4
Location: Vinton County, Ohio, Swan Township, NE%, Section
4, in abandoned strip mine west of US 75 approxi­
mately .2 mile southwest of Mount Pleasant.
Top of Section:
15.00' Sandstone, medium grain, light gray, cross­
bedded.
7.00 Shale, black, carbonaceous, well bedded, sparsely
fossiliferous with phosphatic brachiopods 
(Vanport).
1.40 Coal 25% vitrain
0.05 Shale, coaly
0.10 Coal 20% vitrain
12.00 Clay shale, gray, ironstone pebbles, non-bedded.
2.45 Shale, black, carbonaceous, well bedded, sparsely
fossiliferous with phosphatic brachiopods 
(Vanport).
ZALESKI # 6 5
Location: Hocking County, Ohio, Starr Township, NE%,
Section 27, in the gutter of the Railroad track 
near the house of Rev. Dutcher.
Top of Section:
5.00 ' Sandstone, medium grain, light gray, cross­
bedded.
1.80 Coal 10% vitrain
2.00 Clay, light gray
19.00 Siltstone, light gray, poorly bedded.
6.70 Sandstone, medium grain, light gray, cross­
bedded.
14.20 Siltstone, light gray, poorly bedded.
2.80 Clay shale, dark gray, non-bedded, fossiliferous 
with calcareous brachiopods (Putnam Hill).
1.00 Shale, black, carbonaceous, well bedded.
0.20 Coal 5% vitrain
0.70 Clay shale, gray
3.00 Clay, light gray
ZALESKI # 6 6
Location: Vinton County, Ohio, Swan Township, NE%, Section 
14, in abandoned strip mine approximately 2.1 
miles south of Orland.
Top of Section:
16.00' Sandstone, medium grain, light gray, ironstone 
layer at the base, cross-bedded.
8.45 Shale, silty, light gray, poorly bedded, iron­
stone pebbles, sparsely fossiliferous with 
calcareous brachiopods (Vanport).
1.00 Shale, black, abundant plant debris.
0.70 Coal 30% vitrain
0.60 Shale, black, carbonaceous with coal stringers.
1.70 Coal 30% vitrain
0.15 Shale, coaly
0.35 Coal 40% vitrain
ZALESKI # 6 7
Location: Hocking County, Ohio, Starr Township, NE%,
Section 22, in abandoned strip mine approximately
1.1 miles southeast of Union Furnace.
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Top of Section:
8.00' Siltstone, sandy, light gray, well bedded.
0.10 Ironstone layer, reddish-brown, fossiliferous
with calcareous brachiopods (Dorr Run). 
5.90 Shale, black, carbonaceous, poorly bedded,
sparsely fossiliferous with phosphatic 
brachiopods (Dorr Run).
1.30 Coal 30% vitrain
0.07 Shale, coaly
1.20 Coal 20% vitrain
ZALESKI # 6 8
Location: Hocking County, Ohio Starr Township, NE%,
Section 22, on a road cut which leads to a strip 
mine approximately 1.1 miles southeast of Union 
Furnace.
Top of Section:
5.001 Siltstone, sandy, gray, ironstone layer at the
base, poorly bedded.
2.00 Limestone, light gray, freshwater.
15.00 Siltstone, gray, poorly bedded.
3.00 Clay, silty, dark gray, well bedded.
1.00 Shale, black, carbonaceous, poorly bedded.
0.40 Ironstone layer, reddish-brown, fossiliferous
with calcareous brachiopods (Dorr Run).
4.10 Shale, black, carbonaceous, fossiliferous with
phosphatic brachiopods (Dorr Run).
1.30 Coal 35% vitrain
0.10 Shale, coaly
1.20 Coal 3‘0% vitrain
15.00 Covered
5.00 Clay; silty, light gray, non-bedded.
0.30 Ironstone layer, reddish-brown.
1.00 Clay, gray
13.20 Siltstone, clayey, light gray, poorly bedded,
ironstone pebbles.
ZALESKI # 6 9
Location: Hocking County, Ohio, Starr Township, NE%,
Section 14, in abandoned strip mine approximately 




Sandstone, medium grain, light gray, massive. 
Siltstone, light gray, non-bedded.
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Limestone, dark gray, freshwater. 
Siltstone, sandy, gray, poorly bedded.
Clay shale, light gray, well bedded, plant 
debris.
Ironstone layer, reddish-brown, massive. 








Location: Athens County, Ohio, York Township, SW%, Section
36, in the gully of a dirt road which leads to 
the clay mine of Diamond Brickwork Company.
Top of Section:
Siltstone, light gray, poorly bedded.
Sandstone, medium grain, gray, massive. 
Siltstone, gray, poorly bedded.
Shale, gray, associated limestone balls, poorly 
bedded.
Siltstone, sandy, light gray, well bedded, iron­
stone pebbles.
Sandstone, medium grain, light gray, cross­
bedded.
2.00 Shale, dark gray, poorly bedded.
0.30 Shale, black, carbonaceous, plant debris.
0.55 Coal 10% vitrain
0.05 Shale, coaly
1.05 Coal 20% vitrain
10.00 Clay, light gray, non-bedded.
22.45 Covered





4.30 Shale, black, carbonaceous, plant debris.
0.80 Clay, rotten, light gray, fossiliferous with
calcareous brachiopods (Putnam Hill).
0.10 Shale, coaly
1.45 Clay, gray
8.45 Siltstone, sandy, gray, well bedded.
ZALESKI # 7 1
Location: Vinton County, Ohio, Brown Township, NE^, NW^,
Sections 35 and 39, in the gully of a dirt road 




15.00' Sandstone, medium grain, light gray, massive.
0.40 Coal blossom
2.00 Clay, silty, light gray.
2.00 Siltstone, clayey, light gray, well bedded.
1.00 Sandstone, medium grain, gray, massive.
5.00 Siltstone, gray, ironstone pebbles, well bedded.
17.00 Partly covered, probably clay shale.
5.00 Covered
7.00 Sandstone, medium grain, light gray, cross­
bedded.
10.00 Covered (stripping level covered by water).
10.00 Covered, probably sandstone.
31.00 Sandstone, medium grain, light gray, cross­
bedded.
2.20 Siltstone, light gray, well bedded.
1.00 Clay, light gray
0.30 Coal blossom
4.00 Clay shale, gray, well bedded, ironstone pebbles.
2.55 Shale, black, carbonaceous, well bedded, sparsely
fossiliferous with phosphatic brachiopods 
(Putnam Hill).
1.45 Coal 20% vitrain
0.15 Clay, gray
0.0 7 Coal 40% vitrain
1.00 Clay, dark gray, plant debris.
6.45 Clay, light gray
1.00 Clay shale, gray, well bedded, ironstone pebbles.
32.00 Sandstone, medium grain, light gray, cross­
bedded.
7.00 Siltstone, gray, well bedded, ironstone pebbles.
ZALESKI # 72
Location: Vinton County, Ohio, Swan Township, SE%, SW%,
NW%, Sections 2, 1 and 12, in the gully of 
Vinton Route 32 approximately .3 mile south of 
Orland and leads to a nearby abandoned strip mine.
Section:
Sandstone, medium grain, light gray, cross- 
bedded.
Clay shale, light gray, well bedded, ironstone 
pebbles.
Shale, black, carbonaceous, well bedded, fossil­
iferous with phosphatic and calcareous brachio­
pods (Vanport) .
Coal 40% vitrain










25.00' S.iltstone, light gray, ironstone nodules and
pebbles, well bedded.
5.00 Clay shale, light gray, ironstone layer at the
middle of the section, well bedded.
0.30 Coal blossom
2.00 Clay, silty, gray.
2.45 Clay shale, light gray, well bedded.
1.60 Siltstone, light gray, well bedded, ironstone
pebbles.
0.40 Coal blossom
4.00 Siltstone, clayey at the top, well bedded.
1.00 Sandstone, medium grain, gray, massive.
3.00 Siltstone, light gray, well bedded, ironstone
pebbles.
2.70 Clay shale, light gray, well bedded, ironstone
pebbles.
0.30 Ironstone layer of nodules and pebbles, reddish-
brown.
1.45 Siltstone, light gray, well bedded, ironstone
pebbles.
ZALESKI # 7 3
Location: Hocking County, Ohio, Starr Township, NW%,
Section 33, in the gully of a dirt road.
Top of Section:
5.00' Clay, silty, light gray, non-bedded.
1.00 Ironstone layer, reddish-brown, massive.
7.00 Sandstone, medium grain, light gray, massive.
3.00 Covered
3.00 Siltstone, light gray, well bedded.
3.45 Sandstone, medium grain, silty, light gray,
massive.
10.00 Sandstone, medium grain, light gray, massive.
0.10 Coal blossom
2.00 Siltstone, clayey, light gray, well bedded.
3.00 Shale, black, carbonaceous, well bedded,
sparsely fossiliferous with phosphatic 
brachiopods (Vanport).
2.00 Clay, light gray
6.00 Siltstone, light gray, well bedded.
7.00 Clay shale, light gray, well bedded.
3.00 Clay, light gray
0.40 Coal blossom
1.00 Clay, dark gray
17.00 Covered
2.00 Sandstone, medium grain, light gray, massive.
5.00 Siltstone, sandy, light gray, well bedded.
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10.00' Clay shale, light gray, ironstone pebbles, well
bedded.
1.00 Clay shale, black, carbonaceous, non-bedded,
very fossiliferous with calcareous brachio­
pods (Putnam Hill).
1.45 Shale, black, carbonaceous.
1.00 Coal 30% vitrain
8.00 Clay, dark gray, non-bedded, plant debris.
2.00 Clay, black, carbonaceous.
0.40 Coal blossom
1.00 Clay, light gray
4.00 Clay shale, light gray, well bedded, ironstone
nodules and pebbles.
0.20 Coal blossom
4.00 Clay, silty, light gray, non-bedded.
ZALESKI # 7 4
Location: Hocking County, Ohio, Starr Township, NW%,
Section 15, in the gully of a dirt road which 
leads to an abandoned strip mine.
Top of Section:
15.00' Sandstone, medium grain, light gray, cross­
bedded.
3.00 Siltstone, light gray, ironstone pebbles, well
bedded, plant fragments.
1.00 Clay shale, light gray, well bedded.
0.05 Ironstone layer,-reddish-brown, massive.
3.45 Shale, black, carbonaceous, well bedded,
sparsely fossiliferous with phosphatic 
brachiopods (Dorr Run).
2.00 Coal 40% vitrain
7.00 Covered
10.00 Sandstone, medium grain, partly covered.
11.00 Sandstone, medium grain, light gray, massive.
3.00 Siltstone, sandy, light gray, well bedded.
7.00 Covered, probably siltstone.
1.00 Siltstone, light gray, well bedded.
14.00 Covered, probably clay shale.
2.00 Clay shale, light gray, well bedded, ironstone
pebbles.
12.00 Covered, probably clay shale.
1.00 Clay shale, light gray, ironstone pebbles, well
bedded.
5.00 Covered
2.00 Clay, silty, light gray.
0.21 Coal blossom
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ZALESKI # 8 4
Location: Hocking County, Ohio, Starr Township, SE%,
Section 16, NW%, Sft%, Section 10, on a dry creek 
which leads to a strip mine.
Top of Section:
5.00' Sandstone, badly weathered, partly covered.
2.50 Clay, light gray
7.00 Siltstone, sandy at the top, ironstone pebbles,
dark to light gray, well bedded.
0.50 Clay shale, gray, poorly bedded.
2.00 Limestone, light gray, freshwater, ferrugenous.
1.50 Clay, light gray
1.00 Flint clay, gray, ferrugenous.
0.50 Clay, light gray
10.00 Siltstone, clayey, light gray, well bedded, iron­
stone pebbles.
10.00 Siltstone, gray, well bedded, ironstone pebbles.
5.00 Shale, black, fossiliferous with phosphatic
brachiopods (Dorr Run).
2.00 Coal 40% vitrain
8.00 Covered
28.00 Siltstone, clayey, dark gray, well bedded, iron­
stone pebbles.
2.00 Clay shale, dark gray, poorly bedded.
2.00 Limestone, light gray, freshwater, ferrugenous.
2.00 Clay, light gray, ironstone pebbles.
2.00 Sandstone, medium grain, silty, light gray,
massive.
2.00 Covered
7.00 Clay, silty, light gray, poorly bedded.
0.40 Coal blossom
1.00 Clay, silty, dark gray.
3.00 Sandstone, medium grain, silty, ironstone
cobbles and pebbles, light gray, massive.
ZALESKI # 85
Location: Athens County, Ohio, York Township, NW%, Section
13, on road cut (York 275) which joins another 
dirt road (York 274).
Top of Section:
17.00' Sandstone, medium grain, light gray, massive.
2.00 Clay shale, gray, poorly bedded.
11.00 Siltstone, sandy, light gray, well bedded, iron­
stone pebbles.
1.00 Clay shale, gray, poorly bedded.
1.00 Limestone, gray, freshwater, ferrugenous.
# 85 (continued)
Clay shale, gray, poorly bedded.
Flint clay, light gray, ferrugenous.
Siltstone, clayey, dark gray, well bedded, iron 
stone pebbles and cobbles.
Clay shale, dark gray, poorly bedded, ironstone 
pebbles.
Shale, clayey, black, sparsely fossiliferous 
with phosphatic brachiopods (Dorr Run). 
Coal blossom
Clay, light gray, associated freshwater lime­
stone balls, ironstone pebbles.
Clay shale, silty, gray, poorly bedded, iron­
stone pebbles.
Clay shale, gray, poorly bedded, ironstone 
pebbles.
Coal blossom (3-41 thick at the lower part of 
the valley)
Clay, light gray.
ZALESKI # 8 6
Location: Hocking County, Ohio, Starr Township, NW%, NE%,
Section 17, in a strip mine.
Top of Section:
12.00' Siltstone, sandy, gray, well bedded.
2.00 Shale, silty, gray, well bedded, ironstone
pebbles.
5.00 Shale, black, well bedded, fossiliferous with
phosphatic brachiopods (Dorr Run).
5 .00 Covered
10 .00 Siltstone, gray, partly covered.
5.00 Clay shale, light gray, freshwater limestone
balls, partly covered.
11.00 Siltstone, gray, partly covered.
0.20 Coal blossom
2 .00 Clay, light gray, associated flint clay,
ferrugenous.
0.80 Shale, coaly
14.00 Siltstone, sandy, gray, well bedded.
5.50 Covered
33.00 Sandstone, coarse to medium grain, light gray,
cross-bedded.
12.00 Siltstone, gray, well bedded, ironstone pebbles
5.00 G-lay shale, gray and, ironstone pebbles and
cobbles.
0.50 Shale, silty, gray, very fossiliferous with















1 .001 Clay, gray
2.80 Clay, silty, gray, partly covered.
0.20 Coal smut within a silty matrix
28.00 Sandstone, medium grain, light gray, cross-
bedded.
0.50 Coal, weathered.
12.00 Sandstone, medium grain, gray, cross-bedded.
ZALESKI # 87
Location: Vinton County, Ohio, Elk Township, SE%, Section
3, NE%, Section 10, on a road cut which leads to 
a strip mine.
Top of Section:
5.00' Shale, black, well bedded.
2.00 Coal 30% vitrain
2.00 Clay, gray
2.00 Sandstone, medium grain, gray, plant stems and 
roots.
25.00 Sandstone, coarse grain, light gray, associated 
coal stringers, cross-bedded.
5.00 Shale, silty, gray, well bedded, ironstone 
nodules.
0.40 Ironstone layer, reddish-brown
2.60 Clay shale, dark gray, plant debris.
2.50 Coal 40% vitrain
2.50 Clay, gray
9 .00 Shale, silty, gray, well bedded.
1.50 Shale, black, carbonaceous, well bedded.
1.00 Clay, silty, gray, non-bedded.
1.50 Siltstone, gray, well bedded, ironstone pebbles.
5.50 Sandstone, fine to medium grain, gray, cross- 
bedded.
7.00 Siltstone, sandy, gray, well bedded, ironstone 
pebbles.
0.20 Coal 30% vitrain
1.00 Clay, gray
0 .50 Coal 20% vitrain
3 .60 Clay, gray, stringers of coal.
0 .10 Shale, coaly
2.50 Clay, sandy, gray, plant fragments.
5.00 Sandstone, silty, fine grain, gray, massive.
12.00 Siltstone, dark gray, calcareous, well bedded, 
ironstone pebbles.
3.40 Shale, dark gray, calcareous, well bedded,
fossiliferous with crinoid stems and calcar 
eous brachiopods (Putnam Hill).




8.00 Sandstone, medium grain, gray, cross-bedded,
plant roots at the top.
6.00 Siltstone, gray, well bedded, ironstone pebbles.
1.00 Ironstone layer, reddish-brown.
2.00 Clay, gray
2.00 Sandstone, fine grain, light gray, massive.
8.00 Siltstone, clayey, gray, well bedded.
0.10 Ironstone layer, reddish-brown.
2.00 Shale, silty, dark gray, well bedded.
0.10 Coal 40% vitrain
2.60 Clay, silty, dark gray, plant stems and roots.
0.50 Sandstone, fine grain, light gray, massive.
1.00 Clay shale, gray, ironstone pebbles.
10.00 Sandstone, medium grain, light gray, massive.
ZALESKI # 88
Location: Vinton County, Ohio, Elk Township, SE%, Section
10, in abandoned strip mine.
Top of Section:
13.00' Sandstone, silty, medium grain, gray, cross­
bedded.
3.60 Limestone, dark gray, fossiliferous with crinoid
stems, pelecypods and calcareous brachio­
pods (Vanport).
1.50 Shale, silty, gray, fossiliferous (same as
above).
2.00 Shale, silty, black, fossiliferous (same as
above).
4.00 Siltstone, dark gray, well bedded, fossiliferous
(same as above).
1.00 Siltstone, calcareous, dark gray, fossiliferous
(same as above).
8.00 Siltstone, dark gray, ironstone pebbles.
3.00 Coal, partly covered.
1.50 Clay, sandy, gray.
3.00 Sandstone, medium grain, gray, plant roots and
trunks.
ZALESKI # 89
Location: Vinton County, Ohio, Elk Township, NE%, Section





27.00' Sandstone, coarse to medium grain, light gray,
massive.
8.00 Siltstone, gray, well bedded, ironstone pebbles.
2.00 Covered
1.00 Siltstone, gray, calcareous, fossiliferous with
pelecypods and calcareous brachiopods 
(Vanport).
0.50 Shale, silty, black, fossiliferous with calcar­
eous brachiopods (Vanport).
3.00 Coal 40% vitrain
3.00 Clay shale, silty, gray, plant debris.
1.00 Coal 35% vitrain
3.00 Sandstone, coarse grain, quartzose, gray, plant
roots.
0.40 Coal 20% vitrain
2.00 Clay, light gray
3.00 Clay shale, gray, poorly bedded, ironstone
pebbles.
0.60 Clay shale, gray with coal stringers.
1.00 Clay, gray
4.00 Clay shale, gray, partly covered.
13.00 Siltstone, gray, well bedded, ironstone pebbles.
3.00 Clay shale, gray, poorly bedded.
0.60 Clay shale, ferrugenous, rotten, fossiliferous
with calcareous brachiopods (Putnam Hill) . 
0.50 Coal blossom, badly weathered.
0.40 Clay, light gray
1.60 Coal 30% vitrain, weathered
5.50 Clay shale, gray, poorly bedded.




Stratigraphic Source of Plotted Sections
Section No.
1 Ohio Geological Survey Bulletin 48 P- 1712 Ohio Geological Survey Bulletin 48 P. 1743 Ohio Geological Survey Bulletin 48 P- 1754 Ohio Geological Survey Bulletin 48 P- 2095 Ohio Geological Survey Bulletin 48 P- 2116 Ohio Geological Survey Bulletin 48 P- 2137 Ohio Geological Survey Bulletin 48 P- 2148 Ohio Geological Survey Bulletin 48 P- 2169 Ohio Geological Survey Bulletin 2 8 P. 12910 Ohio Geological Survey Bulletin 21 P- 14411 Ohio Geological Survey file number 420
12 Ohio Geological Survey file number 410
13 Ohio Geological Survey file number 467
14 Ohio Geological Survey file number 788
15 Ohio Geological Survey Bulletin 21, P- 13116 Ohio Geological Survey Bulletin 21, P- 14017 Ohio Geological Survey file number 348
18 Ohio Geological Survey file number 3 82
19 Ohio Geological Survey file number 10955
20 Ohio Geological Survey file number 8508
21 Ohio Geological Survey file number 772
22 Ohio Geological Survey file number 769
23 Ohio Geological Survey file number 773
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ZANESVILLE # 2 4
Location: Perry County, Ohio, Clayton Township, S E k ,
Section 5, in abandoned strip mine near the 
junction of Clayton 45 and Perry 47.
Top of Section:
10.00' Sandstone, medium grain, gray, cross-bedded.
3.00 Siltstone, gray, well bedded.
5.00 Sandstone, medium grain, light gray, massive.
2.00 Clay shale, gray, well bedded, plant debris.
4.45 Sandstone, medium grain, gray, massive.
14.00 Clay shale, gray, ironstone pebbles, well bedded,
plant debris.
2.00 Shale, black, carbonaceous, well bedded, very
fossiliferous with phosphatic. and calcar­
eous brachiopods (Washingtonville) .
1.10 Coal 40% vitrain
0.0 7 Bony coal
0.45 Coal 30% vitrain
0.05 Pyrite parting
1.40 Coal 40% vitrain
2.60 Clay, gray, plant debris.
0.07 Coal 10% vitrain
8.00 Clay shale, gray, well bedded, plant debris.
1.60 Shale, silty, gray, associated with ferrugenous
limestone, very fossiliferous with calcar­
eous brachiopods (Hamden).





0.20 Coal 30% vitrain
0.15 Shale, coaly.
0.05 Coal 30% vitrain
0.20 Shale, coaly.
2.60 Clay shale, gray, well bedded, plant debris.
1.00 Coal 40.% vitrain
0.05 Pyrite parting
2.00 Coal 40% vitrain
ZANESVILLE # 2 5
Location: Perry County, Ohio, Clayton Township, NE%,
Section 10, in abandoned strip mine leased to 
Mr. Brahms. ~
Top of Section:
9.00' Clay shale, gray, well bedded.
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0.45* Shale, black, carbonaceous, well bedded, very
fossiliferous with calcareous brachiopods 
(Washingtonville).
1.30 Coal 40% vitrain
0.05 Shale, coaly
1.30 Coal 30% vitrain
5.00 Clay, light gray
0.45 Shale, coaly, badly weathered.
1.00 Clay, light gray
'13.00 Siltstone, sandy, gray, well bedded, plant
debris.
0.10 Bony coal
3.00 Coal 35% vitrain
ZANESVILLE # 2 6
Location: Perry County, Ohio, Clayton Township, NW%,
Section 22, in abandoned strip mine east of 
Clayton 129.
Top of Section:
5.00' Siltstone, gray, well bedded.
5.00 Clay shale, gray, poorly bedded.
0.45 Shale, black, carbonaceous, well bedded,
sparsel-y fossiliferous with phosphatic 
brachiopods (Washingtonville).
1.40 Coal 30% vitrain
4.00 Clay, gray
13.00 Siltstone, sandy, gray, well bedded.
20.00 Sandstone, medium grain, gray, cross-bedded.
25.00 Clay shale, silty, gray, ironstone pebbles, well
bedded, plant debris.
3.00 Covered
1.10 Coal, badly weathered
1.80 Coal 40% vitrain
1.05 Clay, gray
0.05 Coal 50% vitrain
5.00 Clay, light gray.
ZANESVILLE # 2 7
Location: Perry-Muskingum Counties, Ohio, Clayton township,
NE%, Section 1, on the road cut of Route 345.
Top of Section:
4.00' Clay, light gray
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6.00' Shale, silty, black, carbonaceous, poorly bedded,
plant debris.
0.40 Shale, black, carbonaceous, well bedded, very
fossiliferous with phosphatic brachiopods 
(Washingtonville).
1.00 Coal 40% vitrain
5.00 Clay shale, gray, well bedded, plant debris.
3.00 Sandstone, medium grain, gray, cross-bedded.
3.00 Clay shale, gray, well bedded, ironstone pebbles.
ZANESVILLE # 2 8
Location: Muskingum County, Ohio, Newton Township, SE%,
Section 36, on the road cut of Route 345.
Top of Section:
8.45' Clay shale, light gray, well bedded.
1.10 Shale, coaly
3.00 Clay, light gray
8.45 Sandstone, medium grain, gray, cross-bedded.
4.10 Clay, silty, gray, plant debris.
4.10 Sandstone, medium grain, light gray, massive.
ZANESVILLE # 2 9
Location: Perry and Muskingum Counties, Ohio, Harrison and
Newton Townships, NE%, SE%, Sections 4 and 33, 
on a road cut of Route 75 due west of Roseville.
Top of Section:
23.00 1 Sandstone, medium grain, gray, 
coal streaks.
cross-bedded,
8.20 Clay shale, silty, light gray, ironstone pebbles
well bedded, plant debris •
0.30 Shale, coaly
0.45 Bony coal
3.90 Coal 60% vitrain
3.45 Clay, gray
4.45 Sandstone, medium grain, gray, cross-bedded.
1.10 Clay shale, gray, well bedded.
0.10 Shale, coaly
1.00 Clay, dark gray
1.00 Clay, light gray, ferrugenous.
4.00 Clay, light gray
1.40 Clay, light gray, ferrugenous.
2.00 Flint clay, light gray, calcareous, ferrugenous.
1.50 Clay, dark gray
131
# 29 (continued)
3.45' Clay, light gray
54.00 Covered
4.00 Clay, light gray
0 .40 Coal blossom
1.30 Limestone, gray, dense, fossiliferous with cal­
careous brachiopods (Putnam Hill).
ZANESVILLE # 3 0
Location: Muskingum County, Ohio, Hopewell Township, SE%,
Section 24, in abandoned strip mine south of 
Hopewell.
Top of Section:
9.50' Siltstone, sandy, light gray, well bedded.
5.00 Sandstone, medium grain, light gray, massive,
plant debris.
1.80 Clay shale, gray, calcareous pellets, well
bedded, plant debris.
1.00 Clay shale, light gray, ferrugenous limestone,
sparsely fossiliferous with calcareous 
brachiopods (Washingtonville).
8.00 Clay shale, dark gray, ironstone pebbles, poorly
bedded, very fossiliferous with calcareous 
brachiopods (Washingtonville).
0.55 Limestone, dark gray, dense, fossiliferous with
calcareous brachiopods (Washingtonville). 
0.45 Shale, clayey, dark gray, well bedded, fossil­
iferous with calcareous brachiopods 
(Washingtonville).
5.00 Coal 50% vitrain
0.05 Pyrite parting
0.90 Coal 40% vitrain
1.45 Shale, coaly
1.00 Clay, light gray
0.45 Coal, badly weathered
1.00 Clay, light gray
12.00 Clay shale, silty, gray, well bedded.
1.60 Clay shale, gray, well bedded, coal stringers.
0.57 Coal 40% vitrain
0.0 7 Clay, gray, rotten plant debris.
0,05 Coal blossom
0.10 Clay, gray, carbonaceous, rotten plant debris.
0.05 Shale, coaly
0.40 Clay, light gray, plant debris, coal stringers.
1.50 Coal, weathered
23.00 Sandstone, coarse grain, light gray, cross­
bedded, plant debris.
20.00 Covered, probably siltstone.
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1.00' Limestone, light gray, fossiliferous with
crinoid stems and calcareous brachiopods 
(Putnam Hill).
ZANESVILLE # 3 1
Location: Muskingum County, Ohio, Springfield Township,
SE%, Section 1, on the bank of Muskingum River 
approximately .2 mile from the Y bridge.
Top of Section:
15.00' Siltstone, light gray, well bedded, ironstone
pebbles.
10.00 Clay shale, gray, well bedded, very fossil­
iferous with pelecypods, crinoids and cal­
careous brachiopods (Putnam Hill).
3.00 Limestone, dark gray, dense, fossiliferous with
crinoid stems and calcareous brachiopods 
(Putnam Hill).
1.60 Clay shale, silty, dark gray, well bedded,
fossiliferous with calcareous brachiopods 
(Putnam Hill).
0.60 Coal 30% vitrain
1.00 Clay shale, light gray, well bedded, plant
debris.
5.00 Covered, probably clay shale.
1.00 Siltstone, light gray, well bedded.
2.00 Limestone, light gray, ferrugenous, dense,
freshwater.
ZANESVILLE # 3 2
Location: Perry County, Ohio, Clayton Township, NW%, NE%,
Sections 27 and 28, in abandoned strip mine 
approximately 1.5 miles northeast of Rehoboth.
Top of Section:
5.00' Siltstone, sandy, light gray, well bedded.
4.00 Clay shale, gray, well bedded.
1.50 Limestone, light gray, dense, freshwater.
4.00 Clay, light gray
10.00 Siltstone, light gray, well bedded.
20.00 Sandstone, medium grain, light gray, cross­
bedded.
8.00 Siltstone, light gray, well bedded, ironstone
pebbles.




1.00 Coal 35% vitrain
2.00 Clay, dark gray
1.45 Clay shale, gray, well bedded.
1.00 Limestone, gray, dense, freshwater.
14.00 Siltstone, gray, well bedded, ironstone pebbles.
8.00 Sandstone, medium grain, gray, cross-bedded.
35.00 Siltstone, sandy, gray, ironstone pebbles, well
bedded, plant debris.
4.00 Clay shale, gray, well bedded.
0.45 Cannel coal, sparsely fossiliferous with phos­
phatic brachiopods (Washingtonville).
2.00 Coal 50% vitrain
1.00 Clay, light gray
20.00 Covered
20.00 Sandstone, medium grain, light gray, massive.
ZANESVILLE # 3 4
Location: Perry County, Ohio, Clayton Township, NW%,
Section 26, on a road cut which leads to an 
abandoned strip mine.
Top of Section:
15.00' Siltstone, gray, well bedded, ironstone pebbles.
10.00 Clay shale, gray, poorly bedded, ironstone
pebbles.
0.60 Coal blossom
1.00 Clay, light gray
8.00 Siltstone, clayey, gray, well bedded, ironstone
pebbles.
4.00 Sandstone, coarse grain, gray, massive.
3.00 Clay shale, silty, gray.
0.50 Shale, dark gray, coaly, well bedded.
1.00 Clay shale, gray, poorly bedded.
15.00 Sandstone, coarse grain, gray, cross-bedded.
25.00 Siltstone, gray, ironstone pebbles, well bedded,
plant debris.
0.50 Cannel coal, sparsely fossiliferous with phos­
phatic brachiopods (Washingtonville).
3.50 Coal 40% vitrain
6.00 Sandstone, fine grain, clayey, gray, cross-
bedded, plant fragments.
0.40 Coal blossom
2.50 Clay, light gray, flint clay balls, ferrugenous.
18.00 Covered, probably clay shale.
•1.00 Coal blossom, badly weathered.




32.00' Sandstone, coarse grain, gray, cross-bedded.
3.00 Siltstone, gray, ironstone pebbles, well bedded,
ZANESVILLE # 3 5
Location: Muskingum County, Ohio, Hopewell Township, SW%,
Section 15, along a partly dried up creek.
Top of Section:
40.00' Sandstone, coarse grain, gray, massive.
7.00 Siltstone, shaly, gray, well bedded.
6.00 Limestone, light gray, very fossiliferous with
crinoid stems and calcareous brachiopods 
(Putnam Hill).
ZANESVILLE # 3 6
Location: Muskingum County, Ohio, Springfield Township,
NE%, Section 18, on a road cut in the vicinity 
of Meadow Farm Church.
Top of Section:
6.00' ' Sandstone, coarse grain, gray, massive'.
30.00 Clay shale, silty, partly covered.
13.00 Clay shale, mostly covered.
0.50 Coal blossom, badly weathered.
1.00 Clay, gray
35.00 Siltstone, gray, partly covered.
0.50 Coal, badly weathered.
1.00 Clay, gray
25.00 Siltstone, sandy, gray, partly covered.
3.00 Limestone, gray, fossiliferous with crinoid
stems and calcareous brachiopods (Putnam 
Hill) .
ZANESVILLE # 3 7
Location: Muskingum County, Ohio, Falls Township (unsur­
veyed military lands), on a road cut approxi­
mately 100 yards from the Licking River.
Top of Section:
1.50' Coal, weathered
1.00 Shale, silty, black, well bedded.
10.00 Siltstone, clayey, dark gray, well bedded.
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1.00' Coal, weathered
0.50 Flint, light gray, massive.
5.00 Clay shale, gray, poorly bedded.
1.50 Sandstone, coarse grain, light gray, massive.
8.00 Shale, silty, dark gray, well bedded.
7.00 Siltstone, sandy, gray, well bedded, ironstone
pebbles.
35.00 Sandstone, coarse grain, gray, massive.
0.60 Shale, black, carbonaceous, well bedded.
2.50 Limestone, gray, massive, fossiliferous with
crinoid stems and calcareous brachiopods
(Putnam Hill).
8 .00 Siltstone, clayey, gray, well bedded.
8.00 Siltstone, sandy, light gray, well bedded.
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